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Tfia Du Mont Typoi 5130-B and 
5)30-C 16 mm. tdeviiion pra|«ctar» 
ora deiignod and built for the rug* 
gad requirements of film telecasting. 
Greater reliability for day-ln-day^ 
out operation. Reodlly accesiible 
mechanism. Emily repioceobte parts. 
Feature-Length reel capacity. Maxi¬ 
mum optical resoluHon.Greater Bght 
output. KlgK-fideiity sound. Either 
type recommeisdedj based on 
style and feature preference. 


Du Mont Type TA-10S-A Film Pickup Con¬ 
trol Console. Includes aaw-tooth, poro- 
bola and sine-wove sKading with 5 '^ 
waveform monitors far both line ond 
frame. 12'^ picture monitor. Instontly ue- 
tessible chassis. Integral cfesign with the Ou Mont Type TA-I0&-8 Video Mixing 
Console and associated equipment which will handle four separate video or com¬ 
posite input channels with automatic or manual "fades" and "lop dissolves" 
heiween ony video triput channels. 
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DO TA-1DS-A IcanoscoiM Rim 


>u Mont Type TA-1GS-A Iconoscope Rim 
*lckup Camera. An ideal pickup heod for film or slides, 
using the high-re solution Iconoscope Type 185D-A> Special rim light 
and back lighting arrangement. Available with fixed pedestal or ilid- 
Lng-trock mounting for handling two or more image sources. Mechanical 
construction such that all components are readily accessible. 
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Sylvania's four tiny new 
tubes hold the answer 

The miniature radio set shown here is an 
example of what can be done through the use 
of Sylvania’s new subminiature tubes. 

These specially designed and engineered 
T-3 sub miniatures are battery-lype receiving 
tubes perfect for very small radios or 
amplifiers. Short tube leads provided in 
conventional pin arrangement permit these 
tubes to be plugged into appropriate sub- 
miniature sockets. They can be operated 
over a wide range of battery voltages. Low 
current requirements result in battery 
economy. 

Send for complete ratings and characteristics 
Sylvania Electric Products Inc.^ Advertising 
DepU^ R2305^00 Fifth Ave*^ T^etp York 1 8 , TV. Y. 


Typ6 1E6 
(converter) 


Type TAGS 
(output 
pentode) 


7ype1T6 

(diode 

pentode) 


four new Syl- 
vdhlo subminio* 
;7 ture* ihown In 
y ploce in tiny ro. 
dio iet. Note sixe 
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(ftp pentode) 


SYLVANLVrELECTRIC 

ftADtO TUBES: CATHODE RAY TUBES: ELECTRONPC DEVICES; FLUORESCENT LAMPS. FIXTURES. WIRING DEVICES. SIGN TUBING: LIGHT BULBS; PHOTOLAMPS 
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A MEW TEAM 
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TO SERVE BROADCASTERS . . . 
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• Serves Conslrvctron Cosh 

r/ortsmijsion Ouo^fy 

• OH^rt You Thete Oufstanrfmg Feojores 
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Af The EnglneBrlng Caahreneos 

The Many Facets of broadcast engi¬ 
neering were shrewdly probed by quite 
a battery of station^ field, lab and plant 
men at the recent Windy City and 
City of Brotherly Love meetings. In 
Chicago, where the NAB held its 
third annual affair and Philadelphia 
where the joint RMA-IRE transmitter 
sessions were held, it became more 
obvious than ever before that broad¬ 
casting was becoming a more complex 
business every day, and in every way. 

TV, contributing to most of the 
complications, and now best by the 
freeze and uhf headache, was a topic 
of discussion everywhere, in the meet¬ 
ing and exhibition rooms and in the 
lobbies. In one of the most compre¬ 
hensive analyses of the uhf situation 
ever presented, Thomas T. Goldsmith, 
Jr., DuMont Lab director of research, 
said that only by initiating uhf TV 
broadcasting quickly, to affect wide¬ 
spread studies of systems and propa¬ 
gation, can we hope to compile the 
answers so urgently needed for the 
future of ultrahigh telecasting. 

Citing the program WABD has set 
up to gather such data, he said that 
a pair of transmitters for picture and 
sound, operating on frequencies of 
609.25 and 613.75 me, respectively, 
will soon be on the air from 515 Madi¬ 
son Avenue, New York City. Using 
an omni-directional antenna with a 
substantial power gain, it is expected, 
that a peak erp of several kw will be 
available. 

In Washington, Boston, San Fran¬ 
cisco and Chicago, ultrahigh transmit¬ 
ters have been on the air for many 
months, in an effort to correlate propa¬ 
gation information. And plans are 
now afoot to expand this work in 
these and other areas. 

Goldsmith accented the tube prob¬ 
lem, declaring that ultrahigh transmit¬ 
ters may require special tube struc¬ 
tures such as the resnatron, the high 
powered tube constructed so that its 
resonant circuits are fundamentally a 
part of the tube structure itself, used 
quite successfully during the war as 
a jamming device. Other possible 
solutions to the tube problem cited in¬ 
cluded multiple tubes in a ring circuit, 
multiple tubes excited in a balanced 


manner and also special types o£ tri- 
odes and tetrodes, such as were de¬ 
scribed by Dr. Howard Doolittle at the 
meeting^. 

Discussing transmitter neutralization 
at the ultrahighs, Goldsmith said that 
it is quite a serious problem, the power 
stages requiring satisfactory neutraliza¬ 
tion in order to enable the transmitter 
to be modulated to a depth as low as 
\S% on peaks of while. And in addition, 
phase modulation must be minimized on 
such transmitters if it is desired to em¬ 
ploy the intercarrier method of sound re¬ 
ception in receivers. 

The albimportant problem of receivers 
for ultrahigh pickup was also mentioned 
by Goldsrnith, who indicated that the 
single superhet circuit appeared to be the 
most satisfactory means of reception in 
these channels. In one model built, a 
special ithf head ^hd assembly was used 
and simply switched into the if input. It 
has been found quite satisfactory to use 
the 2L9 me sound if and 26.4 me video 
ij. With this system, it's been possible 
to secure an image rejection of better 
than 10 db; an rf tuned cavity was em¬ 
ployed ahead of the crystal detector to 
provide this rejection and another tuned 
cavity served for the local oscillator. 

Covering the possible channels that 
might be used for ultrahigh work, Gold¬ 
smith said that there should be about 
sixty-nine additional six-mc channels 
available, but th^t it may be necessary 
to use from forty to fifty-five of the 
channels ina conservative spacing pro¬ 
gram. 

The problem of films® was another par¬ 
ticularly keen subject, not only in Chi¬ 
cago, but in Philadelphia, too. In view 
of the unusual amount of film now being 
used in syndication work alone, the boys 
discussed the possibility of setting up a 
thirty-frame standard which mi^ht even 
become a standard in the film industry. 
The liaison work initiated at the recent 
SMPE conference should not only be 
maintained but perhaps increased, the TV 
film men said. Pointing out the features 
of the thirty-frame film, the boys said 
that this type of film would permit the 
use of the flying spot scanner and in¬ 
creased application of 16-mm stock which 
would afford better sound. It was also 
pointed out that the use of the special 
film having a lower Gamma would be an 
additional advantage. 

Standardization of television transmit¬ 
ters was another topic thoroughly dis¬ 
cussed at the meetings. It appears as 
if the physical and electrical variations 
in designs have prompted broadcast en¬ 
gineers to stress the interchange prob¬ 
lems which exist. The transmitter design 
engineers felt that the problem might be 
solved by standardizing special type of 
equipment such as pulse light projectors, 

paper will appear in ihe June issue of 
Communications. 

-See NAB report, tl»ts issue. 


wherein perhaps the same pulse would be 
used in all projectors, [t might also be 
possible to use the same type of output 
plugs, jack assemblies, etc., to permit 
equipment interchange. 

Undoubtedly, as the months go by, 
other standardizing possibilities will ap¬ 
pear and receive serious consideration 
for future application. 

With the advent of TV and its highly 
specialized branches has come another 
broadcast-station problem, the training of 
engineers. Discussing this point at the 
Clucago meeting, Whitney M, Bastion, 
technical training director of NBC, said 
that prior to the late war, the turnover 
of broadcast operating personnel was 
small and replacements could be chosen 
from a group of operating engineers who 
had at least several years experience in 
the industry. However, broadcasting lost 
the services of many of its skilled tech- 
nicans during this period and as a result 
the turnover among operating engineers 
greatly increased. Accordingly, at NBC, 
it v/as found necessary to introduce a 
training program to serve a two-fold pur¬ 
pose ; to train new sound broadcast en¬ 
gineers to replace the transferees and the 
training of new TV engineers. 

Commenting on the schooling appli¬ 
cants must have, Bastion said that two 
years of basic electronic study have been 
found to be the minimum educational 
requirement. Approximately 25% of the 
number selected are graduate eJectrical 
engineers who have specialized in com¬ 
munications and electronics. It was point¬ 
ed out that this employment policy is 
intentional to provide experienced and 
technically qualified engineers for future 
supervisory, design, development and ex¬ 
ecutive positions. 

The over-all training program at NBC 
now covers each branch of operating en¬ 
gineering, including AM and FM studios, 
field, maintenance, master control, record¬ 
ing, television studios, film studios, and 
picture tube recording. 

Present plans include four weeks of 
training in standard audio operating prac¬ 
tices and six months of specialized TV 
training. 

The variety of papers presented at 
Chicago contained so much other invalu¬ 
able information that should be published, 
that we decided to present in Communi¬ 
cations most of the NAB papers in un¬ 
abridged and completely illustrated form. 
The first of these presentations covering 
TV and FM fUtd-intensily 
by George Adair appears in this issue. 
Next month will appear the site meas¬ 
urement paper by Ed Clammer of RCA 
and the H. D. Doolittle (Machlett) pres¬ 
entation on Iriodes and tetrodes for high- 
frequency operation. 

We, and we are sure everyone, are 
grateful to those who appeared on the 
rostrums in Chicago and Philadelphia for 
their topical presentations, which can only 
spell a successful future for broadcasting. 
—L. W. 
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TITE THIRD' AbIMLiJLL NAH 
En^iakfcnn^ ConkftiKt luw(_ 

iliia TTtir, [0 induarry's tuwcrJn^ 
yauH^stET, T V_ 

In Etic txJiilH tin:gi hall and Sn Lhc 
m-EEtin^ rooms, TV d^3naL^u.LE.d lihfl 
fctJiEr wnh fMrtlculnr emphasis on 
film. Tlli viriEiy nF jdnotojfraplli^ 
displays and ^tEEuivE appljcA- 
ijon cominisntAri CB Jtft no doubh tint 
broadcast ^i^incETi wdt bav<f rio L^-- 
roiOE phnto^^T-a pJlLc ekpE^IS, ti«i. TIh; 

lepurt dI Ralpll V_ Litlle. J^_, aijprr- 

Mi&Bt h?E the thea^rt "|"V 
isrclioft oJ RCA Victar. 5-Crvcil to AC"- 
c^r this poLnL Hu’ holeeI thsc over a 
[jiiarftr of a million fete oF iiiotLijn pic- 

film a.rE usci;| ^aoh wttk by 

the TV 5cat?ons in New Ya-rk City 
picin? to rcoord progtaon- 
Hia -rtporL Lcicitiliiifld aji tKtrcmtly 
intCTHtiog^ diECUSa-iOn rif di’E mE^:hBni- 
ca3 and 'TkcfFWk shyTLCi* iyitELi^ 
wlibcbi can he hr CEpOEUft iviHk. Ht- 
dUJlkaUyp the cjiEierj) nnd S-ltUttCT 
are drivejs Ly SytlO ni*lftr= riOiJ nr^ in 
jHcHt on IROL with Lll<^ -ciltj^e TV %yi- 
LCtO. Thr stutter rlriv^, ■whkh ■! iso- 
I^Cod from the ma[T9 ^anbai-iL drivr, 
driven by a rpm ij^ol motor 

which drives tbt shuitEr at the nocr?- 
«jy 1/[AQ rpm throiujh a sei 01 ptE- 
claiodi Reatx, AohUier motoi wothii^ii 
in aynu with ifiiT sEtcip drives tiu hJnr 
trans-poTt and ititaroEtttEaij [nrchiinitm,, 
to Insure rotatioriA] a-CCuTauy and Eree- 
ifoan Erhm mtorgyetion of the cameta 
drive Mtbd sLinL|>tr-drtyr inrrba n iiiTi.-E- 
In the deetrcinia aystEni IlhE ejcpu&nre i-s 
cocitr-ohed fry bia^ii^fi the pictafT mbe 
liiiapE an jind o-fj fry r special Nfinkitlf 
ai^aL ThiE method Elintiiihiex die nEEd 
for the moving oa-mcra shunce aud 

flOhsliilatEi ^71 exposure coBtrol eifcult 

which ia inifiaLj^d hy a Lunt^irr on Ih^ 
t:Bmerai operRliiif' ih propei* phas^ re- 
bEioiiiliLp with tl^e Silm nansporL 
^'hnih lL-o^i aEtcr the pullcictwn! \ % -corn- 
pletT- The eZcctronie Lystem doti -mA 
rE(|uare synchronaERtiofi hcfwcefi the 
cfiiueji arid TV Tfre incoHiinE 

video sif^ODl supplies tl^C kEyan^ In- 
J-Dreiidti«i MO tliat the pnEirtlon the 
bLudfin^ oE the pktuti] tuba, whkLi is 
uaniltj 11 5^ ftni-£aca Rhim-iivijed pro- 
jectLou type Lube with r ilusn 
Esftce hl«e phosphor Bcretti, can dtajife 
in phasing'^ tnit the npunure- durRcion 
will Rlw^^y;s be eorreet freeBUse die in. 
formatJem is utitaitied th^ tda- 

iHsicm RL^nail. 

The Little fCpore alB<^ rev-enled 

3r^[y of him pre Tequiread tO recot'd 4 j 
I mtf-hQur pctforhiULhce. ^Lte r hit of 
fitm for jutt one th i rtynaunu^e shoWr 
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Engineerinff Cow^fevence 


whfcch thtr-r muny liunci^ iJse 
■norm|ii,| bt’OELdca^dl.lg' dd)*.. 

Ail IndicalLen oE tbc frrwm^ Liii- 
pffnaiKe- of Jilm wpi ;ilin -Hviduit Ija 
thf <tiEpLfly*.. p^rticularlr dOc rKlirbit, 
cfTTTiplrte a]tti>niLLti£ &tni dcy^Lopcrg 
which could be U5cd fcr nes^tiir^ nr 
positive pr-PCtS&mu, with Kpe*ds 3B" 
to ]w-r mmutt 

The priDgresa iradc lil tape reci?rxlmp 
^natb^ blgh^Lifht at Lhe 

cuciEeteifiet. This year la^e recjr>rd^rs, 
wiEh nvanj^ Uiiit^aLai hiffJi ftdiiLttv IcA- 
turei, >v«rr ilctm^i^i-atiMr ii^ =du e^i- 
hitiLin hall add flis|»3a^ roocfu at the 
Sit^ns Hotel rhe owivrntio^ 

wa? held. 

'P'm7iurr(‘i pf ilig ujudpiTient. iiicltide>d 
ayaie naotofs ^ith two wlndijifa pr^s- 
yiding insuntan^ais thanae □£ raecirj- 
In^ ipetd Lu tLiijET 35" or 7j^" *E tape 
per accOFld. The 35" spe^rd of one- in- 

jElTHTnfTit |>Tx>vid?d cEu^l^-Lhffti Jtli^l-- 

uie% o^ codtbLuoui ceeofdin^ with l 5 -kc 
rcapfflnse. 

AjHSthei tape rcc^wder irianuEartm-er 
rrpnrtrd ihjif thr ch^tiirtlikn in lii^ 

Erm, fjorri lOJip? output urmlualii. 
did not cm:™ intcrmodviUtaon 

r|i:;tnrfcinnp laicn^ mt^LLUinnig 

ciea nf 40 2,000 cp« ^iih thi! high 

fTc^iuency atten-iraledi (3 dh, 
ma-rrufarliiTtfr ptip ^baicd tha-L EtiO total 
f-wj harinorii; distortion did not es- 
cecd 1% overaJE Eor any eItiitIc fte- 
tpiewry ir^ym lOia to O.0OO cpg and 2^ 
for any Fric^'iutfUry frccn 30 T4 j too ep^. 

Coaijmcntanif the playback ainplb- 
ficT. 4 rrpr(^ntaiLVf of this manufM:- 








RectiftiLt Mt^uru mpt unk tfmmlfnifM >iv hifip* *i rht hi44i4n] 3h Uticdifd- 



Al ■nedhn' KaS JoekSyki Krivii^n jl^Tt Li Ti|hE^ : flay CItt: IHE preny 9bvart Bnlrr; NAS ynry 

Iu 4 |f fulcin MlJLiri ^^>^1 t^r. U a^-irLiE ^ho iHHri»d m t^ri PD^^Ur ^iiPkf 

lllii iMiiErD and A. Jliihi EhEl. ^ainu -wi iIih NAR ■'ZKirlL'i infi&iErjnJ cDmniliiH. 


ainrrh^i^ ITBEim diulncd hy |n iHcrd 

TV rKs^M dn nOLjtn p(lr£Li4 !ilm ^Hdcli An 
duTHAiirviidn djufi-^^ ibif NAB -t^mrinEiDfi. 

TIA ■E^yidA'iEnE eAriIiEi id ■ a^f-tAEipn Eji'-^ 
iiLEiH^*P* iilr 1 > |r^ pj 44 Eii«lAd vjHp^ ■iHpl'IHn', 
•bREE^iun cirx'jidi ind fEiwET nn-ti-, Ekt ■ 
HkiMi 01 ^^rari i^uhd nwMii Hium 

amwTM. Ficlun luhi lad EiiB«ri IV 4 ■^nnhEd 

4fA ■ Ji illi olhincl -fiEk hr^HEi ti-E 

qriibfiB'n. prYwir wi>r«i1 iM^I *nd 

'lEDpE. 



Kiia 0 . SpNfPi dfltGtfv r 4 i^ 4 d [Af HoyicM nirij SHlrji. N 4 A 4 ii*t -iA m btqo> 

Dudic ‘fiJm Aivih*pHr irliiEn mmt an JJipLay ^1 ihp C^nvHaian. DH.i|uc -npitaiiJlv 4 *r 

-^wb, ibi 6fivip*EuL rE-^^rMl ^ijcrlthti dl Eh'ich ■nd -^hiE^ Lt-AiiA nltai lE ■ H^sd al 1¥ 

|» At' m\nv\f, S«un. 4ViHln4 chq- ipl^inn 4 pd ■prp'k :ip3hi|.. dtrivri irttPfE. lolvilnn fip 

Dii1iEin| pumpi, n^lndca LTiEnn, ivIuEIdl hiHlcr, ihi^rjiamvEir, iucdi^B EHunhEr, ihrH HlnlriD 
mulqr>_ End m tim Lnnipwi 4HEhUlldi ^illi tpEC?a L-rtiiirT-lriPiqii. T4 "Ee Nrih 

4d IJflP' ^iMEIIV m DFAi^iri^d For lbEE|ii|.^ + d flip In 4 4^rk ron^ "nd ^0 n|l*w p|>irH|pE 

□ I hbi DqEipmal ib whiEi li|hh. 
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Coii Oesign Using CtuBris 


The HEaTf-fc? gf 4 rf coil li ttanrulJy * 
laborJoufi ifiK in iht huli tP 

tKc ulculBrioEU leqdr^ Ifi 
tii« jTTOlihm it wii fmiPd that with a 
^4it aiKt nPEiwgraji}!, ilu jiHtndHTtce 
fljKf Btjtfpbfir irf turns cotjlJ bfi drtcr- 
nuDtjd, if Lhc rcs^uuut Ire- 

qncncjr and coU-forca sm mre kuoMVti, 

Cnnrmdy, kDOWJiig iny otfi^F fojr oi 
tli±B< qgi,nEitie¥, iht tfUi foulif be gb- 
tBLTied. 

Th^ {]}lir£ B»d jHMQQIfratib whE^cb 


prSfKtflj thp&e diea a-ppeir in riffures 

1 and 2. 

-Ijfarrtprvx 

an ap^katicin cx;iT¥i|i1g, let ItE 

take tlic Lasr pF a milr resonant at I 
rac^ wjth a capacity of J^GOO nmjJki, 
wkkh 15 to li? wtjinwf oil » form 
Lt4 diamrier hy Iojve. Tlte pfgpw 
points aci the und C scales oE Figure 
1 arc first l-ocaiiid ajii joined with a 


straLfbl Ei&a und the induataiK?, 25 
nfcierghcru7^ Ltt thij cm. wiU h* tpqnd 
oeft Ell* L icaic. Tlu^o ty rcFcpriiig- to 
FigiiM a-nd the biter^tion oE ilt* 
J^'^'^dsaine.ter ajkI l''-]eni;cih Itncs a 
yaine of 190 fnr riifffic icilL A ^iL| te 
foniul; thb i% L chlractcristLe oE tbr 
corE-fonti sue onljr- Rtdcrring -agalin 
to Figure Ij acid * .straight kne Klrawn 
Llirough an the £ (cale aiul 190 pn 
tJie yif scale, we fiiid, on &caLe A^j thil 
?D tqnis arc i-equiied. for eIic coil. 


DMOIrApfe. TIh J_ rfi^rtb in llii nBBii|^pk. || idevtiSid in i. 
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li foriTi5 liiod, 

^dl -aiFfETenL ittLridLngEj the TilJiLi rjf 
A (or each Eomi clui bt marlficd 4 l- 
Toettj Qb tiH -nopijogrraph^ ai:iifij>lLEyin(^ 
die proocK?. 

The indiictijtii* iScLirmincd by this 
rocthod wi3L ^onKwhat in -error if 
spared tbut^ w" turns of ]ari£E wirt 
bIejC art Uifid. AJsOi the <3f difi- 

iTibutfel cipacity ^rc nc^l^jsiHd. The 
iTC luffeientty ■s-niBJL, howe^r^p 
and 5 lw^y can be nc^leotcd m ntoit 
pract{c:d eaEntS. 


Plots, Eliminating Need Fot Calculations, Provide 
Inductance and Number of Turn Data for RF Coils, When 
the Capacitance, Resonant Frequency and Coil-Form Siae 
Are Known. 


by PETER G, SULZEfl 

ReH’-iEChi Anli^mt 

DEpmfenr^l *1 it:l»#(3^i;#| CnjiirfeHrlnB 
Tfe* .PenfiipIvaffiFB Sl^ia Cilkx^ 


PlfFTP 2 

Chirt (fa* iniCLi^aE il„ irldch nmrwwm u ■ JoAcLiOH 4ri -EftiL-tOtOa llu. 



eOHM 4 l»ICAfrOH 5 m HAV 1 t 4 ^ + It 






































































































































































TUBE Enffineeriny JVews 


C-R Tube, Designed For Wide-Bend ‘Scope Work, 
Affords Observation end Recording of Waveforms, 
Containing BF Components^ Which Appear En Video 
and Pulse Transmitting and Receiving Systems. Voltage 
Cain of Approximately ID db m the Range from DC to 
200 -mc Obtained. 


by K. A. HDAGLAND 

DEpiPlmcith 

Arm -Bl £t4JiiaAh i-n^ 


Thu pa.HMi.NT|0j(iAL fLprpsfoajch in ilw 
ppoMtr- ot ^ witk-bind 

"SCD[>G ICf the hf[^l 9VRb|^ 

And thod -concAiatP^k hmi 

ilsE Jtalffn □! ilEflrrtign ftmpJifierc 

wbidh Can nuet the. 
tigfis for bRrdwLdUi ard gain. Be- 
catj&t aJ the hagti deiIccEjon factd^i 
(Ipw dtJfccTiwi sCTisitivitics) oi pra- 
Tiiausly aTTpilahk <tlC EBtra 1114 

l9anrli^''idl}i which could W 

been Einvilcd by thf cbaractetiatic 

T^tin^ df the: amplnEicr tube? And tiv 
iht. p(?vrtw Hipp]y t-ei:julC'^Etiix dF thev; 

Il W4iji rficnu-niiEcI (fiat thg 4«i-ST1 oE 
A £3p«ia]l>< fcrt use ill ^kkrtnjjd 
equipment wouJd rc&uH iji iuiptfcvc^ 
nwnta cm n^aFtinB tube Eypes nnd 
ihiu idmplify the afruplifurr 

^ctjuitcrjenEa fo-x a b^iW^Ld^h 

ajkI galn^ or permit cjcCmsiob of band^ 
width wilhnqt !|n^^ m urnEitETCtJF \li 
'e^uifntHnE& ptr^dy ik^igiiExL 

CiiiJfii OA^cJ'Jtij 

Pof comnanson purpowt muy 

seerpt tbE 5 |P us a 

cnovEntianal tjpc whirh miifbt bt 

ohoHh Eor uie in a wifte-bAUd 'acope. 
I'Titp mlip ha# dpflecliofi plaEc cofincc- 
iLim> hrerughi cdi thtuo^ iJ^e nEi!5( 

wnl], ijhI hn^ a iiobt-d^fAciioii Acee]- 
tJXiiiiif tJbCErod^ OpExaEing 

vnitafti Epr Btiii- tulic in h widt-btnd 
iats-ttumjit for otMOfMaEieiD of 
tiv? signals wiould be Em = 2 and 
^ tp- "For ccinrlition thr 
bogie 4kfl«ctdQn Jaceof^ ^re 94 tu1u 


pEr incb on bcich D\ Dt and JUi A do- 
di^tsOh platcc- Heocc, tor A ^ schTTI 
B pf-Bl; signal oE nboui 28S vr>]tB 

wioiiJd bf r-cqui-red Ai a primt objcc- 
Eil^C to Im: rOaisnrlcrcd in th«; n\ 

nn Improved tube lE IbLL LtiAt t'lvt 
dgflcctHMi factor of the Dg D, ajgttal 
pUr? paiF thould bo fcouccd by a foc^tor 

at At Inst Iint;-lhird aa conapgrdl tn 
[he 5JP, but thit aho th^ follnwinf 

reafjictL'on^ ^hcnild apply: 

(J) "lliE spot vit flTuJ Fwu& oE Ch? 
3[i:|Tri>vfM.L tub? slunald be 

parable to the 5JIP and other 
r^mveiatEiynfll 5“' luhr?, with »p- 
liroicifnaiAly thd aaint avaikLIe 
cjuijcut ia the beam. 

CfljncBtiK in tht detf^cting plat? 
ly^taqi ihuuld liE: Vept loiv. 

(J) T]|4^ lipp^r frL'queiLcy liinaE ita 

ICK;£ ttduction iti ddteLti*u fac- 

Eut diiE to tranf;[l time- $b4yiilE| 

OOL h? I^el4nv 200 anEgdCyckx. 
FurthrT, let ptrir-it of very 

hagb wraEing raEd Oie arcelEratur 

foBturca oJ Che high-volbig^ lype 5RF 
EhouW b? inc^udrd iti (be dessgn 

The p-^ipgn .$^lw^9n 

flisrciuntinfi I he rcstrktLons nml 
LuFuiidEriiqT unEy iJk ubJ■^irfcive uf dE- 
crcBsing deflect ion Enclor ^ foe ji g iveo 
ra.thiBik-ray tpli?, thi$ inig'hc be 
icj^ievrd by Jltiy inf tbe fdPowin^ m^tb- 
ceb-' 

(Jj The dedeelwhL plalei to &cie?ii 
r|istn.nte cm^ld Ve" l?T^Klbrn?il. 
■which wuutd dccrEa^F drilErtiDD 
by Lh? ratUs of pla to-pa 1 1 


to acrccii d'iatariLiie in ttw givEn 
LubCj tp pljlr-pflir t* Bce^cn das- 
taflCO in the kngthrjtfd tube. 
f-) Tbe doBcctloi] pLnt^a coold be 
itia<fc Inng^-r ivith a TeBLirtil^L lU- 
9 n plate 2 x ^:3 md th? ca- 
pa-citiea b^Lwe^n ptAiE patrK iiJuL 
Co olbcr fkctrodci iq th^ 
tJ) TkE ptyks could be made to fic 

VOI y qIli^p (u thr bundle Ol cCcD- 

trona Eoi mLitg- ibt learn. 

[4] The plat* descirn crstrld lit c^r- 

i i-ed Out tn pi uvidE or-lj .qirfh- 

-?i?pr dc^nnhng dittanc? to mak? 
th? LubE uaeFuLj in Uth^r wgrdSi. 
not itec?=-a,ij i3j ful^,-^i^bT: acim- 
nmg- uj b dH3 ca&e In cotivcu- 
Thmijl catbofk^T^ay 1ULb«- 
M^eLtlOfl J, IhjE LErigilhEnuTg' 11 I ckfln- 

tion p^atea to aerwo diaEant^ couiliotfi 
with restrTcCiCtrL 7 for the TOaiOrt that 
apOl KLze Eut a ^eteh Elentrun iO- 1 tV in- 
oroa^oB oa the gun. and Jocu? kttj-Ea ;ATe 
rTKtonCcd further Erom flti streta. 

StUe^ Lt w±\ dnEMrabk Izi use c^unvifn- 

ti.onEil dcctrofi gurt and tube dimeii- 
it was jitceisaiy to di&carJ thlt 
apprgarl 

MEthOil 2 , tit? inrrcMlin^ ni plate 
length and area wouhl havE increoaeJ 
cup^cUks ui ah t*knr whkh woutd 
paeclj itiBLIi-Fy Hk ajckaEitagej Cjf lower 
cEeflccti^ii fuctora hi siii:ipli Eying deflee- 
tcuu sniplihEF drEMgri. 

McEhod 3 haa NnuuiKViti in that it 
WHE frmnd, bv ?KpCL-irTw;n[_ co bc ex- 

iTEiniiJy rfiftfirull fij jrx^S rk^cr^ l^^amE 

^hidl hav« a d:iailiavar nESTly E^uat to 
plate aop^fariun wathoul diitortioo of 
rhe Foeused sjjor Furl her, the aligii- 

nieiEt technique requirrcl in coti^rcuc- 

tlrOti oE the gull and deilaoiLTig ^yE-Lcni 
iKfrnme w?ry critical 

Method -4, the IhmiaEinn oE auanning 
4islo?ixe doe-B oot conflict wtth of 

iBe ihTEE rBlrnaium may hE jurn*!- 
fdtd Eiiibee itioac eommaieEal vei'j-wide 
banrl ’i^flpee arxi HI ready E^an-lbTiited. 
hot feom thE ciiihudE-roj tuhr: sriisul- 
]iu3nt, taic frnm the li-TnitBCioh of over- 
loadii^g iuj.ha -iLaflecii^s-n TuuplifieL' with 
Amplitudes above or iti th* V 
axis dirrcti-un. 

Tho hnal dcaig]i of the iIew labe was 

a cOmprcxmiiE betwEen nnethi>d-3 Si 

and 4^ bat rhe gam I'aalLrEd wux prir 
inarity ilu^ to intthud 4 the I iniltatloiii 
^tf Fcantiiiig in the Dg 17* diitcEiun_ 

■|‘i> fnxrhrr fcfc w?iy m^rfiod 4 whs fo 
uaafLit, a ^ofuparLMjii batw^En thi± coch 
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Fi^uri 1 

Dimensions o( oonvcntional deflecting 

plntes. 


Figure 2 

Dimensions oi the DsD^ deflecting pbtes of the 
wide bund crt. 



Figures 3 (left) and 4 (right) 

At left appeors a view of the 5XP cathode-rny 
tube. At right is the gun assembly of the tube. 

ventional and the new design tube can 
be made* tn the conventional tube 
large plate separation is necessary 
since full screen scanning is required 
and production tolerances on alignment 
must be accommodated* Considering 
only one set, the back Dti A plates of 
a conventional tube are made as shown 
in Figure L 

Such plates in a 5'^ tube normally 
scan an effective length of 6 " to 7^^ 
without the beam being cut off by 
either the bend or the end of the plates. 
The plate width in such a structure is 
about to insure that a uniform de- 
fleeting field is formed, and that the 
fields of other electrodes do not inter¬ 
fere with the motion of the beam in the 
Da D 4 region* Also for economy of 
manufacture the back set of plates are 
often identical to the front D\ pair, 
hence they are usually wider than 
necessary from field considerations. 

Tn the new design, a plate structure 
of the dimensions shown in Figure 2 
was achieved by design formulas. This 
set was designed to scan 2 ^'' of a y' 
screen for an Em to ratio of 2 . 

Because the separation between 
plates was not over .20Cy^, it was pos¬ 
sible to make the width of these plates 
less than conventional structures with¬ 
out fear of outside field interference. 
To further insure freedom from in¬ 
teraction between deflecting plate pairs, 



an inter-plate pair shield was provided 
to isolate the front and rear sets of 
plates* In the final design the width 
of the Da Da plates was reduced from 
as they are in a conventional tube 
to about This change made pos¬ 

sible a compensation for the increase 
in deflecliion plate, capacities which 
would be expected from the increase 
in plate length and decrease of plate 
spacing. Sufficient compensation was 
achieved to make the capacities of the 
deflecting system approximately the 
same as those of a conventional crt 
with leads brought out through the 
glass neck, such as the types 5JP and 
5RP. 

The first crt design now being man¬ 
ufactured according to the ^principles 
outlined in this paper has been as¬ 
signed the RMA type number 5XF 
(with suffix numbers to indicate screen 
types). 

Physically the 5XP looks like the 
5RP, the high voltage cylindrical 
body tube of S" screen diameter* The 
5XP has the same voltage ratings as 
the 5RP, although it is anticipated that 
many applications for the 5XP will be 
in the low and medium voltage range. 

Performance of fhe 5XP 

For the operating conditions of Em 
= 2 kv, Em = ^ kv considered pre¬ 


viously as typical for a wide-hand 
'scope for repetitive signal analysis, 
the bogie deflection factors for the 
5XP and other conventional type tubes 
are: 


DcHcetlon Factors 

5 XP 

5JP 

5RP 

D, D, 

dc volts/inch 

90 

96 

90 

D. Da 

dc volts/inch 

30 

96 

90 


Scanning distance for this operating 
condition is at least 2 }^^' in the V or 
Da direction and more than full 
screen in the X or Z)i D^ direction. 
For a given Em value, the minimum 
useful Da Da scanning distance is lim¬ 
ited by the converging action of the 
post accelerating lenses according to 
the following table: 

Ratio Em/Em 12 5 

Minimum useful scan D> 4^'" 454*' 

Minimum useful scan Da D, 2^^"' 2^1" 1^" 

For 2,000-volt second-anode opera- 
tion the upper frequency limit for the 
longer Da D, plates has been calculated 
to be slightly over 200 me for a 10% 
reduction in deflection sensitivity due 
to transit time. Hence, by appropriate 
design technique and a sacrifice of a 
portion of the V axis scanning which 
is often of little value, it was possible, 
in effect, to obtain a voltage gain of 
(Continued on page 30) 
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TV / JFM FiETB INTEXSiTY 


To £si-AfcLt^ the novnagc uE a TV 
or FM staiionr ill of conElmc- 

fion periDitB a±4^ tt^qbatcij in b 

AcM arUcnarti^ surviy. WhLUi ]Hjst^ 
IKjntTneTit cf tbc aeUM tlasH a: 
lioDr ^iled^rlj ^tth respect to FM 
haa bcm ETude, In tli« itat ttio fiLEtzm 
firturc" cacJi station wiJE hava to mmu- 
ph with thu rcjquirtJBmt. 

FroDk the CoiticnLaainn^T- st^jidpoinC 
these hHd inlmsiitv gurve^'a seivt ley- 
eial purputfii? (J) It i£ cthIcdcc Eiiit 
tiie acluiJ c<\v±rM^. nE the -FtaticiL rca- 
BCfubly agf«eg with that prO^e^ and 
which was thcoHtiealJy 

It provqdM i liagil tor the aJlota- 
tJrtm uE other rtatipns on llw Hwnc and 
idiaeuii rJtejoieis ia the- ferviee [;on-> 
tourg which are to be protected hava 
been aiahlUJred ty amiftt TntMsrc- 
rvieitt saeL not )LLii iheoretkaliy ileur- 
mioed. (J) It addg to the CoraniLi- 
siOTi'fi foivcl o( picipRgacion tfata en- 
ab^EDg ]E Id iribre a.crtiTate all^- 

caticm s^dardt. 

Thchc arc bJE very LuhitiiilLa! rta- 
saps Far tsTning- tlilt Tequcrerricnt and 
acc jn [he inTert^^t cil the a^iation ZS 
vft\} a^ odicfi. However^ there are 
inan:;y nther re^sant whhrh make thn 
nbwuTc^cnlB naeh nwn valuable ro 
the Milion, provided they are. propBcl^ 
rnade arul us«d. Tlte mtasLirenfiait^, 
when .ncrnia-teij m^ide and prgpcTly 
analyzed, cab lie vary ItelyEuL vn die 
licensee. Since the primarf purpo&t 
in ojKratIng a BtutiLoi Jb tb prCKvide 3. 
terTke to an area wtthin which people 

rehidc; h: piTiiculLirly iib}jorCa.nE. tc 

rerKter thig itrvice to ss Large nn area 
^nd poputadnn pucsihLe. The only 
ivax ro arote whether n itatUsii k pcrc- 


ducin^ ^hac i! ig capable de doib^ ij 
to a^tbally make rxaiur-cnitnti ajtd 

Ul^Ei u^e iiieac |fei±i a hMis fOE de- 

tcrminli^ whcEh^ add^tianal adjiigt- 
mmtg ajc rcobired or «veif whEUier 
dber^ rven Aome bssie fault in the 
jnEtailation that suighi n^t te nQiice- 
al>le. 

Very urfteci we nrr prgfic to lodge 
obiTBclveia 43tf 4>iiT ^Litinn upeTztinn by 
corapfiriion with otlMra. Th^ is, of 
cotiTie, n veiy good praciicc hat very 
olien the uthcT trapsmicter max 
JuBl aa fir oft wt ^re-, ,|ti fact, 
there arc times wtieo ii will be dccid- 
cdlj Eo a BtiLtwm'fi advantage iti have 
isica±-u rrmrntG roidf of ihr. cginprtitor^s 
Station, roo. 

There ar-c thrcfl gfrncral methodg 
which, din he- nMt;rl to □mke field, int^n 
sity gurveyE, with aLmoEt Limumerable 
TflTiiticms of each: Airplanc oieaa- 

urememta; spot or chraicr meat- 
□PCiifitLtt, and fJj running- mciLSbrc«- 
jaLCbta. 

The ftrgt, airplane mEasoreEnenta, 
while hnne* very deliniteJy nf v^lu? hi 
makiof apcvlat gtudEs:! of tYx tuaietina 
perromiBnce, are nqt Twy adaptable 
for a coibpleLc proof-of-portffjiiaiaee 
and it \i dotiWol whether they woulrf 
be acccpEable to die CoEiutiiEEion. Ftkt 
obviooE raaKJJL! it tg nerf bormaEly poa- 
9<ibL-c- tp makr Siirh pieaAirremrnts ^ 
low cjiongfh level Lo be reasoiiabay io- 
t-rrpretKd aS- fO what the rurjugurrmerts 
niean wLtli ttgpeCL Id service TMtiere the 
TKccLv^^rs ar* lr>caTed. In spife of the 
advaneeg made in avLacioEi ilLere a 


3 Th« Ibic lUfDTKr will CbC- nOf- 

LD eRteL 


relaCivcly ginaU pfifceEila^e uf the Ruii- 
CJtrp nJ the Eiofmat gLatbn CEnisinjr 
around in in airplane. At some future 
date- when mifificiKnt me^anremenis 
both in rtbc air an^L uti ihif jTEiqnd have 
bem inadc tn e^tahlisli a corrcEatLofi, 
Eurh airplane nit^ieui euijeniLs may hr 
the bsst angwer. Howcvs. iiL preaeoL 
it is Ldieved that 9 ^irp^ane meagbre- 
mcnla can be cubsidn-cd 2 s a tyt^c -oE 
specula] nicasfLrcnient. 

Spot rnfiaaurementg qlnsrcr mcag- 
urementE ace ouia^rcruenu Eiiadi^ at 
apfiroKLTnately ubifoTjrti iiitecvab along 
the radial. Thig it ihc same aa tbe 
procxdiue uocniaJLj foJlnwEvJ in malting* 
StandgrJ Broadcaet ProoE-of-Pef- 
foritninrc mca^arTmenCSH ejccept that a 
greater uurjibeE oE LbBaj£urifiEit±9iti 
made wiebin a very gliort digtance; ihat 
ia. In a clmter «? as t\> ntrfain an aver- 
agfe r^urc. ThLg ihiethoJ fiM the ad' 
Vintage of acenrete following of a 
Tudi^ilj by this method it is poasiblc to 
lea.ve the Kighway.t Rnd rn^ke meRsiiir?- 
mentg u;i open lieEds atid oihet pbe^ 
whrr^ gn aiHomobile -connoC travel 

Tea-iUy. Oci the i?thcj haEid, thi^ 

metlKKl lias gevetal -dLEadvantages, tJsi 
first bein^ the human endurance Jimi^ 
t^Eiuns. Tt drvetn't t^ibe many Tript of 
200 ui 300 yfijds aCreej- a plcnved held 
with the fieW intensity act. antcniLi 
tyvbenu iiwf rt4>Tage hattciy tO make 
one decide that iltere inurt bt; some 
Hsirr way nl mpViji^ the mrasqrfmept 
Second^ although if aufficieut ineaaurB- 
pienb arc takc^i Lq ;m i.mTncd3a-te fl.rea 
an accorfitc nverage field inWiKLlv i:ap 
he ivnksg the clusfcr pi^JS4Te- 

ment areas alohg tire radial are at very 
close iEiE>srvalj|, it is dj^ult to- ubtaiTi 
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MEASURtSMENTS " 


£$S€ntial Equipment and Methods Used in Actual Field- 
Measurement Operatierts For TV and FM Statbns Lucidly 
Described by Former FCC Chief Engineer, 


by GEaRGE K ADAIR 

e*ivauillit^ Eni^panr sni CDmiiiltdPiL Adviw 
hlAb fS^pIrmrips d^fcriii^lWP 


U~-ij£ E’npJti-scntACiQtfi oE wbat ie 
P^k-ing' -dDC- tn fj\r. Llti;-? a.nd ia.|iL[J v;iri- 
adDht cQCdLitiu^r^. TlLb ntt^ibod b 
■con&kicraMjf sL^w^r b JkW 

mtpnscty rTirasqii^menla- HowEver, it Li 
itTuch ca^jct uo 3EiiL>2e, but ac¬ 

curate aind afftfrds less cPnipEtt^ infor- 

ccEatian tban Tri7iiiiTi|r in^asifredifinta. 
RbutiJiif Dr diOiLjt-c m€3£iur«tiejits 
made by mounringf the fi-cLd infen- 
si4y wt and asswisCed ^riuipTnrmt in s 
vehi^k lid -li tD n^5oe nicflJurcntianbi^ 
wtiile TiMjaDi^ig- aloAg a higiL^ra.^ aa Elaae 

to a Tfld.iaL ns b possibk. {In the 

Drlipnrtl «i;nE-izietrJ-ig- repbri iCiMti"- 
paia/iitf i1l-c appLicaiK>n, radial^ whjdi 
li^ Bimir reads ftS 3i>?aT]y ^ pp^ilidi? 

abould be adcftcd.) Ii b bsud durinE- 

rim-ninir -mu^iqrcoKntx tr^ Tpnqnt 

the anijajiba ajhoy« the vehkk, 1I7 
above rhic fround. TTh^w r^adinjcs 
Tnuft he oHivertEd tr? 3 tidg-lit -bf Sfy, 
by rtrullifilyin^ hj the factor, J Tht 
■HUlJiNt nE the- field intciiiily met^r is 

a >rff-r=FfJ -o^ \h^ 

Antmai NAB Br-eadcjzjl 


CQfiDcctcd to ± TocordiDg mUliaiuiuctcr 
iHi, which tbtt zlotA drlvf to the tape 
has- baan cLbc^rnttectad sjhI die ta.pE 
dj-FTf tjonnccted tbroiAgh appioprtat* 
fisar^i the s-petfdiJiiiKtar drm. The 
fearjti|[. rallD alLouild bE such th^ flit 
itjwod oj the tijw b from 6"^ to E" par 
niitfr- 11 the speed nc die tap? is mmh 
greater tl^a^i Utb, the work 14 

anBlyzing the chart! '^ilL be Lrureas^d, 
and if it b rrructi Ices a true mdlcation 
if the vBrlBticins In ftrJd strength tan- 
nOt he rjbta.kuad- 

*(Hl-tttG ^-wantpiAnff 

An IntwcttiT^ measjretnciat method 
boa b^eiL bEcd. tn Sati PrajveiEcg- on dOn 
me tm cjjwrimcnt^J TV stalLon, 
W6XJD_ In LhLs ttieiJhhE we havE at- 
lem-pt-ed to corrclale nicaturemeiiti 
made On tjie ettmlticI -with field -intcn- 
saLieEi that ea-n ba axpCLtet! at Tartous 
locatinns wilbin a building -or on top 
of tt. This wbrlc has ii^ bEcn ciqjwi^ 

jiJeled. K™eifer, cJie pr^timinBrj rc- 

EuliE arc cneouj aging. Tliit cdrrda.- 


Eion^ of oout-Kh tfcpcrMU cm many fae- 
tnrs indbdin^ the ff^^uEiiej, buddiDg, 
and fibr^oujidlTiig bbtldings. 

In inaking theea meaBurementa with 
mobile Tc-cordmg equipment a run ]a 
made jihoiutd rile hto^ek wltlfeEo which IJ 
the building under Hudf, bdei^urrincnta 
arc thETi made ^t severoJ pointr about 
Uae building qa all ^ides, and rtien 
within the hbitding aE nuTnerous- 
tiwii, fliHl on to^F of the huildmg it 
pninu wh^tfe m anUiuia oiighE. bt In- 
!i£]kd. ft La believed tliiat after mab- 
ii^ a great number of MKh b 

TOtonably BWicunt^^ prcdittf*n ^an 
lEiada ol the iL;tfj]faJ ^rhich cajt ba 
per-ted to be obtained, either when 
liiL'PE' an antcjina Or one -On the 

roof. For rtULfilog mti^rcments made 
in the afreefa ar-ound the tuildLug- 
This mfonoation shnqjld be valiwbJe 
noE ciily to the Italian Lii|t to -rt±eeLvar 
dcakr!. 

In riMking spot mcisurcmenta the 
EssentLo] Equipuupnl- eOnsistf di iin im- 
tcTum and B Geld-int^ngity nutfr. For 
mobitE or ruiming nMa-surements there 
must 1 k; addsd n rccurLlin^- millEjim- 
nKtcf driven Erout tJse speedoitietej 
drive. A clock driTe may be sjsed. 
However, it is eonsidcTabty more dlf- 
ficuLt to Dia-rk suSiciLeivt points on the 
tape ta pm-mit anatyjiLA and mw^h more 
diETfCblt to analyze, as wdL at prob-^ 
-ably obtaining a Less dcpciKEali^e rcauEt. 
[ji addibun tn this Equiynumt, 

Bct^er-fi] other items have been found 
TETy usefu-l^ in fitLliwiii|^ roewnr-s- 
inent opcration-i and aLs^ irv improving 
the rc^dl^ 

TliefrE, briefly, a desk ut tibLa^ 
rypewTiter^ aftimeter, rtieriTKsmeter^ 
iiftenulLilc-lypc cucnpiiis^ walch, hy- 
grooKter, ai^ lasE buf not lea.!t, a plaee 
to hanff coats. 

The desk. 4^t table la -a firm: support 
fnr thr rqqipment arid B r.^fortBbk 
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^nd c<3SiT-?nicnc pliLe fg keep tbt 
or do other worL K^cpjn^ Etic loj 
lypcwrttflr proveiL laciit h^^pfid, 
ptfnvpdrnfE i whwh cul be rsid. 
The diinKtcf is bdpfp] ir that iJ eiiad- 
iii^ arc tiken «□■! lo^iceil iHcy will 
a&Etst In inntjitog [be dati, pnj- 
tieiilai-|r TirJKre giooJ top<.i<^Tapbic 
arc Eioc iirailriblc. SJhm thii iintm- 
ini?»i1 works From baramEftric presnEr-c 
e^r^idcralrie dLuEEtiLin naiise be laxer- 
dsedl in iti uBc, TTi* il«r[TO?cTKfTir anj 
h^^rOhnrCifr are hEEpffut whcig tFOp4J- 
spJicrkE prc^gatign is a TnaltcaaJ 
coc nnd Bnolici jn Uaig T^j^rd hfc de- 
sItcJ. Ttir- ccmrpaaa u oftKii T^iuircd 
in griflitioH llie aotnnia while rnsviiif 
and bIsij ia Findjnf -wbciT r-oii aic at 
tints. Thp w^fch aiiB’^efi ior rcscif. 
Wdob oJ Ihsa Items we of laineh tJup 
imlfss rcadiiiifs are taken nnd rKordftI 
On thp Igg. 

The CnmniTlsBion'a standnrda require 
that itttiunarECTicnta he made wJilh an 
RT^tEiina v^hbeh a odn-dimtliDnal in 
tht horfciontal ptfljw. Tbty wi|4 per- 
mic the i^ie gf a dFpdlc anterma, lE 
authgirJtji‘ La obtahtEd In- do so before 
■muking the meaBUTSbenti. The- sim¬ 
ple dipqle h^s been fo\nkl about as 
good aoyliiing, particularly sieoE 
this Le dLe t^pE witenna UMtl with 
ipgft rcceireji- It cam b-s osed either 
Ilf two wips: (J) Orientliiftf tts maid- 
muin LDwiir-its five t-utign at lU tiuiEi, 
or (■?) deterniiiELT^ the field paEtern 
and inakin^ appropfLaic adjuMtenEnt hi 
4tutjja.tLJun the regordin-gB. 

Id nt&king halrl Enu^nirf^rngnti, trop- 
osphEfic effects muBt be carefully enn- 
|]l1ej«| iu ffcnerjl, tropoapbefle 
propagattoi] cci>iH Eo ncCciid the serrtEe 
raoge. Tbi$ plterunnEzLn. u (r^encrail^ 
inish ipufTfl m erideoee in the 
nooh and evenciiff, thBi hi the Eora- 
noon. rhncEorE, to obuiir the 
picture at tbr acttiaL opernlion oi tlse 
Erai]Bm]tE.€±, UtEUlurenients BtlOVld be 
niBdc in the oHuitbp, goin^ u f^r Diit 
im the nuLiaL aE lE la planned to itiake 
reieaidreinE3ilj.j ^nd making thetii qb the 
reluJ-h Etjp and tLinin^ it » that tho 
r7iea;EiiremaitA Ear ^eb radisil are for 
ax nr-arly the same time oE the day ^ 
potiiliEe, Analyrjis Will hc faullLtated 
rind the accuj-aey Improved by repin- 
tainiug wt Etcad^ Bpced pcajable 
white FTOrduiE- Al^t IS mllei per 
[khit in citicB and 3^ mils per hour lti 
the coujtlrj EiStb Egnnd t'e hg rga-- 
MHiJitile speedB whicli can be ntilti- 
taJtiaff lasrty pnqt^^antly 

Carr^jvfigin 

There are Beverst meikccis whigti 
can b* used For antnnii caLEbration 
and patteru detett^iljidbrrn. One of thg 
TTigst popular in7o1vea a EurnUbLe fot 



riUeEKH -priih nflMTnr IHl li fluid 
rn*Hri>flhi ^crir. 


ilte vebide imd u tnip srmtJtti lotac^ 
At spceihiirj ^li¥ta^gc. Tfowcvcr, due 
tu Eh-r Btandlng-wave effect^ ■dw; wn^r- 
aej rannol ulwiyfi Le JBfiuied:. Ooe 
mcEFiOrl ha-B bgcn Found to gavo paj- 
ticiilarFjr gixkl re^uJEs. Tn i-his -method, 

II Ia fiTs( iicce^Eary ro fiiYj llu arra 

iome 2Ctr or JO)" dip meter whi^^b 

meets- five g^aBrat rEquarEiriEnts 
r:5gir;ratiq|]y Ecvct. (Z) iOiface 

cimtEy h^rd so aB ir eruc bt drEvni 

Over- {J^ at su([Ki-enE dittBiL-ce from 

the Btaiioii aa fcliae signal comcB 
TTnna EUhl^tantLDlLy a poiail sOur-re e-vr.n 
curiBsdEJriog icficctiwis frOm aubfccii 
near tlw st^taun: (Hj frgt froriL re- 
rtectFona ^I'^>3EI nearby ohji^ts ; anil (5l 
licie-nt-^iirhr From the tTEirisminer- 
Whan fiuuh an hj^s b^n ffiimdr 
a point near tba ceicter aB niaaitfriS. 
I^fnm ihlt center potoi cords arc 
itrrtcbffl? nut aixfut 1F)0' at Scast emy 
45^ and pTd-ETa.ljly every with 

t^ie Ec.ro bearing being iowafd& ihE 
s-tnii-on. 

The fadd-iaiLensELy set und i-ecordiirt;^ 
millhiTviroctcf nre tiiken rrnm the enr 
land act -gp wrth EEie car renM>ve.d Ki>inr- 
distAnce bo aa tiot io affect the tesd- 
ii^s- Thr dipnk arumn* s& Ihcn nnrr- 
tqlly adjiasterl figr thv frtni^eney ^Tid 
mOuOl-cd ig aB LO liB a.bOve lIil- 
ground ami movable with a pioctacicK 
arranKemcui .&t ibc bottom of the ?up- 
pgfE.iii|r poLe to rlEtcrmane lire OTicnt;.L- 
iioti TTic clijck nwvcment oF the ae- 
ro-rder as conncntEt! usinjg ill*; liiE-Kest 
Speed, With the dapule -Oi icniEtl Je- 
rgrtly tuvrards fli*: 1 -la.tliTn, the anlrnn^i 
ia iTOVcd m n slf-idy rate along ihe 
rord inarkmK the darwlLOH uE ihr sU- 

tUiE tni IHe- limiL -if eEle La.ble LLUirleLl- 

ing the Jiittenna ro the field ^ncejiatty 

Set 

Oit one unit" die atandard cable la 
ol j l-en^lth sufTig^nt to permit -3 mciv^ 
nunt of iLppi oxicnalely tO" ench w^f 
fremn ^^Entcr,, nr n. tubil -of .2-0^. T'Jie eui- 
leitoa IB oriented t-o the iwnt bcArlriH- 

Ji3id EIk pr-Cccdurc rc[i-tiJltrcE. W^Lieu All 


bearifigE have been mir in this manner, 
a pJut nf the: iverngE each run will 
give Lbe patEtm gf the: dppoLc. The 
i^uipment la agab movnEAd hi tlir car 

H.rHS rgnt gxide OEI tbc UJOC bCAthlgB, 

but for In tke Ev^nt it e$ pfaTined 

h> rucDte thg antoniLE to keep it orieuteil 
Dti die iUeJou wSlLIje riLaning a T-BdiaF, 

rfic proocsi Fhoutd be repealed ^ each 
uneoyitLuii to aiske certain ihaL any 
dJcizUE dug iQ thg car wx dimtnated, 
The average cd «aLb nf thgse runs 
xibould then be plon-ed. These cueu- 
parnl tu the pattern ob^aintd OIL tfie 
dipoEe wtll gli/c a ralilgarion ol eke 
iintinna riisrallatioEi By li&c or this 
iiKeLhod tLle mnicimumiL und mEginifls 
that occur every hatf wjivel-finei'h are 
5veriLy;?n girt, giving a triier colibra- 
tieiL LhiUi eiui be ubts-iurd by 
r-otaring Lbe anvcLuu oi i-CH-gpltitr m- 
srallatiar, lliFf Eypc Qi CflltbiaLUm 
Lilid gwre ctoMly nwtchea the record¬ 
ings- lliat aTe abElaEind vrliEn iictiotly 
rtmnLng a radiaE, a£ the rime conBtaot 
of lliE reeor^bEr ii Lug hvf tO fnlLqw 
the haEf wa.%e]cngEh viirLitiCiia- 

After the nicasuTcmciitB Itavt hgen 
taken, which normally require about 
to L,[MXl mda drh-mg :ind twu 
wiicks' Lime, the reil job appears— 
JLualyrmg the -data and preparing It 

fur prEiftitutiDn. ThW requiTfri- abgur 
luncly man ^yB" iL-aic to Jn B g^J 
job. Much os thtB time Ib re-^uired to 

Jet-ETminc the m^Lurn. lidd; tliLit i:i. 

the dald trccecdeil for SCkJt '^nf the 
dixtJTlct, Gerwrally this rEquir*? n. 
IfiaL aruL etroi- deLermtUialiou by one 
mcaju or anotficr. Tbe ilTispksL baud 
method in by the use of a poif of 

diTU.Ef:iK ciT 4 slide rulr vrith a -pciiTitET 

atcauhnicnL. bo udd up ifia distance 
rha.t the -siggaL atiov? ^ vnhac 

E^lecred by itiBpcetion. If gucas 
l.novei in error snEtttier value is 
.^IflCtrd 4jid the prrietsa TEpciltol A 
I ELtk pfactiec dcvelopti ewi^iderablc 
fllriil in tel’erting tri^i] valur:^ so |kaJ 
uxaially ur J tri^i arE AiJcriuatiL 

REg^dJeia he' hovt tedbOui IIle i5ie:js> 
Ei-nfirTLCCit -work may bfi, it Jfl OKSK tin- 
poriaol to be lecofate and coniistent 
ifirougJioiit While obtaining the data, 
tiorataons ax EO unUMual Ot LiJlCTp^Eed 
cffec-ti aficoild he rnterrd on the toif- 

Th^^ analysis mny Tiring liuI suuie JeB- 
L-r^pancic^. -ot Rpparenr d iscregaibcar^: 
■ivlikh TvciT not buied bifutc. Rtfer- 
B^jiee to allimeEtr or «KnpBS^ re^dm|r& 
IT*fly give vahiahlr -rtu<^ 'Cir rrjscms foi 
iLdjLHtgtenrj ur rurT6i:Ei00s_ 

Tba more accLirate and fully the 
daEa compdind and «nAljacd, It is fxal> 
l^^d bkf rnciie eipafUAlvg wid La tbe 
J-ob. Hig gglcfifl II U aCCuraLs, lliErc 

[CchU^iUto-rf ^l| 31) 
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-hp- has selected the best independent organizations in America to pro* 
vide you with personal attention to your measuring problems. Their tech¬ 
nical men have complete information about ~hp- instruments and can help 
you select the correct measuring equipment for your needs. The ~hp- direct- 
to-consumer sales policy saves you money, and the -hp- field service pro¬ 
gram saves your rime. Whenever or wherever you need personal help on 
measuring problems, call the nearest -hp‘ field re pres enca rive. 


I BOSTON^ MASS. 

BurJingama Associates 
270 Commonwealth Avenue 
Kenmore 6-8100 


HIGH POIMT, C. 

Bivins & Caldwell 

Room 807, Security Bank Building 

Phone 3672 


NEW, HI6H SENSITIVITY, 
WIDE RANGE VOLTMETER 


-hp- 400C Voltmeter 

This new -hp- voltmeter makes fast, ac¬ 
curate readings from A mv to 300 v., 20 
cps to 2 me. Voltage range 3,000,000 to 
1. Panel switch selects 12 ranges. Input 
impedance 10 megohms. 


2 CHICAGO 6, ILL. 

Alfred CrossJey &c Associates 
549 W. Randolph St. 

State 7444 

3 CLEVELAND 12, OHIO 

M.P. Odell 

1748 Norlhfield Avenue 
Potomac 6960 

4 DALLAS 5, TEXAS 

Earl W. Lipscomb 
4433 Stanford Street 
Logan 6-5097 


3 L05 ANGELES 46, CALIF. 

Norman B. Neely Enterprises 
7422 Melrose Avenue 
Whitney 1147 

9 NEW YORK 7, NEW YORK 

Burlingame Associates 
H Park Place 
Digby 9-1240 

]Q SAN FRANCISCO 3, CALIF. 

Norman B. Neely Enterprises 
954 Howard Street 
Douglas 2-2609 



-hp- 2O0C Oscillator 

One of 5 basic -hp- audio oscillators. 


5 DENVER 10, COLORADO 

Ronald G. Bowen 
1896 So. Humboldt Street 
Spruce 9368 

4 FORT MYERS, FLORIDA 

Arthur Lynch and Associates 
P. O. Box 466 
Fort Myers 1269M 


] ] TORONTO 1, CANADA 

Atlas Radio Corporation, Ltd. 
560 King Street West 
Waverley476l 

12 WASHINGTON 9, D. C. 

Burlingame Associates 
2017 S Street N.W. 

Decatur 8111 


-hp- 200C covers frequency range of 20 
cps to 200 kc. Constant output, (ow dis¬ 
tortion, great stability. No zero setting 
necessary during operation. 


For comp/efe c/efar/s, wrife c/irecf 


This -hp- staff of trained specialists is the largest organization of its kind in the world. 


or see your -hp- represenfatiVe. 



laboratoru 

FOR SPEED f 


instruments 


HEWLETT-PACKARD CO. 

18S1-E Poge Mill Rood, Polo Aire, Colilornia 


Expori Agenli: Froiar & Hoftsen, Ud. 

301 Clay Streei * Son Franciico, Colif., U. S. A. 
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This new S-kw FM Transmitter 
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and a 4-section Pylon 

plus 

gives you 20 kvN ERR 
... Economicqll y 

• For the broadcaster with an FM grant for 20 kilowarrs, effective 
radiated power, this new transmitter ... in combination with an 
RCA 4-section Pylon , . . solves the problem economically. 

Here is the reason: a 4-secTion Pylon with a power gain of 6, steps- 
up the 5 kw to 30 kw (ERP) « . . allowing plenty of reserve power* 
This eliminates the costly choice of using either an expensive high- 
gain antenna structure with a low-power transmitter—or a higher 
power and more expensive transmitter with a conventional low- 
gain antenna. 

Like all RCA's well-known FM transmitters, the BTF-5A uses 
RCA ''Direct FM”—inherently capable of holding distortion and 
noise to extremely low levels* RCA power-saving Grounded-Grid 
circuits in the driver and final are designed to use the new RCA-5762 
heavy-duty triodes. Both amplifiers require no neutralizing, are sim¬ 
ple to tune, and are more stable than older and more conventional 
types. Type BTF-5A uses only 37 tubes and only 14 tube types. Oj 
these 37 tuheSj only 21 tubes are required Jor emergency operation. 

All air-cooled, this transmitter includes every proved feature 
needed for efficient operation. It uses no trick circuits or gadgets— 
and it is simple to handle (inexperienced personnel can learn to run 
it in minutes). Unit construction makes the 5-kw FM transmitter 
easy to install. And if you now have an RCA 3-kw FM transmitter 
you can easily increase power to 5 kw by adding a simple conver¬ 
sion kit—now available* 

For complete data on how this transmitter can radiate from 20 to 60 
hilotvatis of effective radiated power—and for information on the 
5-kw conversion kit—see your RCA Broadcast Sales Engineer, Or 
write Dept. 23 E, RCA Engineering Products, Camden, N, J, 

Quick-Selection Chart jor RCA Pylon Antennas 
{Choose the type Jor power gain needed) 


STANDARO PYLONS 


RCA 5-kw FM 
Tranimillfir 

RCA Pylon Antonno 

lypu 

Gain 

No. 

S«c|loni 

BTf-5A 

Sf.l» A/8 

1.5 

1 

BTf-5A 

Bf-U A/B 

3 

7 

BTF-5A 

BF-14 A/B 

6 

4 

BTF-SA 

A/& 

U 

a 


Maximum 
Cffttcilve 
Radiated Pow^r 


y.5 Ww 
15 kw 
30 kw 
60 kw 


heavy-duty pylons 


flfF-5A 

flF-12 e/F 

3 

7 

15 kw 

atF^SA 

BF^M C/D 

6 

A 

30 kw 


















What happens when you hear? What happens inside 
your ear when sound waves come in from a telephone 
conversation? 

Bell Telephone Laboratories scientists have developed 
special apparatus to help answer these questions, for the 
telephone system is designed to meet the ear’s requirements 
for good listening. 

In the test pictured above, the young lady sits before 
loudspeakers in a soundproofed room with a small hollow 
lube, reaching just inside the ear canal. Sounds differing 
slightly in frequency and intensity come from a loud¬ 
speaker. The subject seeks to tell one from another, record¬ 
ing her judgment electrically by pressing a switch. 


Meanwhile, the same sound waves pass down the hollow 
tube to a condenser microphone, and a record is made of 
the exact sound intensities she identified. Results help 
reveal the sound levels you can hear clearly and without 
strain—the sounds your telephone must be designed to carry. 

Scientists at Bell Telephone Laboratories make hun¬ 
dreds of tests in this manner. It*s just one part of the work 
which goes ou year after year at the Laboratories to help 
keep Bell System telephone service the finest on earth, 

TELEPHONE LABORATORIES 

Exploring and invoniing, devising and poriociing, for con- 
Unved improvements and economies Jn feMphono service. 





















A Visit to WOH~TV 



f|if I'lijl iFurvL-ltiH inairot dnL ml 'WGJL-TV. ^Icli Pi /i ibifl 

tIiwi -inliHir Fnr ^^-OFL-TV mni Wuhl^p^iti V}- C i Ml^viiijn ■■■Inn, WOlC, mi Li.« 

■di:>h1iqli, Ai 1R4 Mik. (lHldln|Ji l#lL ^F- "n J. B. Paj^f>ck, l'l^* brH^dtni ■WCJH thmrt^ 

al ^nrindiEEEl uid Oirkt K. Sdh|riiri ^iP^ninr rhlaf ■■libiir- 



WUFl'i [Tlfe%^lr %1Udlq ■A^lhh affAirtaFii- ■ ^ei-IULie^ apEsriEiiin uaJ 

Wf I -■■r. Fuld cir ii -maw iquipp^^ dihCI irCM fdOrCIH. i nl(T#w|Y 4 

di-BHUiuicr, nmirH EPirlrul irAibl-. TOUh pUFur^ nvu^Hri. inU dgiipnnrrl Jnr ■rviCEhiKj 

ITHI #Jmipa id innlkar. li aUJtiKr ibi inti Iipiuei ■ indlOiitl+^huiv prf 044pl4i4 

u^Diaminb Ur R.^r bpBAfiidllii«4. ll«1Hri Hnunrfd »■ |ka wmnl || hii-ii apirua^L 

B H„ Deth nf WOR-TV 



The Paubades of Ntw ^trac^y, tfi^ 
bnnka Qf cbf Ho^IsLin River, whe^R 1]|± 
Jiiji-bric PM wcie bcgujL 

Majflf Arm&fTong, ^i|1 I>e irn kte 

-^lliTITnf-Tj dJ RihOthdi OuLBtROd- 

Ln^ ?vent in bi:r>adCR^tbE£, wllCtl 
VVOR-TV lit^tiiB tjclecaEtinf wi clvun- 

ntl hiof, vl 4 ^li^licsF BinrI lomr nc 
tlir liiLit, L.QStf Iibovc afea l4v€:L. 

Tbe BOwfii', lidJing' ?'6f7 abovi rht 

g■^ound^ wi]t Ik IwtppsJ lny ;i 

pntr, 'witN 4 l:A.lwitt[[ Rlid 

sni^le-ba/ FM AE^itima. Thia u1l 

wivic-h wall WRaf^h incire tbiui 

th r-FE^FTUbLrtRn 4 >! r. rnilliOh j3<kJJLd=-, wiLL 
he biuJGLiEiaLLj iitronjc «1(>ufh tCi ^itLi- 
BIReuL winds up CO 120 riakB hcrgr. 

S^r-tfV 

Tw^s-thiTds nt lilt wa.y pp- che tnmrir, 
i£jl ttie 55? levrti, will b£ a iglSB^ m- 
^loscJ T‘tlay sC^hnn* Twn 

cnppTT ^np-S Jineij sch in nLlaoi- 
etRi, wl]L l>4f ca^^abd In tlhe tChWCr'a Cop 
jcif TV acid bfiochcr liiw wi]l Ik 
mcKuitcii alongside for FM Iwn^a^t- 
ing I'-Qr Lrr.trPTjd rla^tr iliucion'tlaerc^L 
be ctowiiiili eOnh tti diatrt” 

eLer. 

As B -Micty pmautinii ntfninsrt JJt- 
ing Lf:c and U> |it044tC ll^ ahCEttllb 
Rgapia^c «±acig,- eacH ALiEtiarja bay w^lLI 
hr wiCh u cpico>d mastnr. 

The transiTtiLtej tiuiLilifjgr a Ohe-EtCrf_y 
brick AA^i BLriiCLkirE with Sr^OO 

squiTf iccf oE ftoor EpiwCr w-ilt srivt 

SB hOTTlfl "fer Fl'^l' only the thansrlflinijf r 
licit ^ c^npLcte n^dLltlna ^hop^ kiliClMIfl 

Hud ihre4-ca^ ifiraj^c Eot st-atiom's 
rnobhk unica. 


tk* fraiuDJi-li-ri 

WOR TV will laBfi t 5-kw vid» 
CTanBndLtar' and bouikL cyanB- 

LTiLticj,^ the oaLpaL of ^hkllt will lie 
coni bintd in a dipLexn' niiit. 

Thrt bcifcbJ'irig wilt hacls^c a ^t\W 

ity Tcinm wbich will hart Idowoi-S Jfld 

a water-cooltF becuj> Eoi- ifw trariE- 
mitter a^^l t4ie ItuiMi^lf''^ u i r-e^irfeditum- 
inj;. \vSttra. DuCinE- tilt '^LoLei ckl^ 
tiiiilrUr^ will ht hr^dc^J by tb|f w^thCH 
of che tran&mitic/ rube^ theiebT pro- 
vidinf* atiE nwn hti;ituaf[ eytlEin. 

A in>foprehciitti ve diBooBtiem of -Hal 
of Efte f*^i|iti« of W014-TV it 

prepared dcirl will apflEaT in An 

Cftlly hHtJC CoWMlJNlC^tEL^H-fi, 

Wntcli- Ear tln-i iaeue. 


E> i-Fpfi ^Mlil iv^nimi^iBr. 
■K~i. Ui tfpt BB Aiiiil [ruimatcr. 
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Batanced 2<"W^£re Method to 



OiEnr^QtHDia ^nidtt lyjWi* .ini 4 m^MLA. 



\nWwt4 2 

AJlibrDiiH DiTT-int piliHrnq wl|uh 4E4Ut# i 

t4d |4fte fad H’diti \im tbi ruTiiEiDH 4$ xfiia. 


Two M.ETKOI 1 S fCar llir r’lim-liradou €f 
antcrfcrcnce art in r^mon 
Eocb nf thtsE jnefiuH^a hav? ahicwi- 
L-Omiji^S [tnd Jbeather hm ysrovi^d tfl bc 
R Tvh&lly □40f|liat'C M[uttDJI_ 

in 01fl4 mrthgd wc Iwvc Ijvfi aaljj^ 

p^^^i5^.}T Tf^iEtor qifid ininmii-ij/t T^dcD 
iTLtufkrKnrH tO a SUfficifillL dtgpr^c for 
jwn-tfiticid applications. A lyjHCit 
nppELcalusii af in raflijKrtion with the 
CHC oi aUtOmobaEi r^CEivtrs TOfT fTlt-Ct- 
capnmflnc„ Thia b art ijiitx^huiiive ap¬ 
proach, hit at has the disatfvjntife of 
•a dctrunmiaJ effect m ■engine per¬ 
formance. 

Shbehiliig Uif! ifniticfi ByttCtta da Ihi; 
sreond method y^hldi i; qaed IrT inore 
^nde^L Applicxitien!-. A t>‘pkal exarti- 
fdc is a ‘plane -rquippii] Vf \^h cotrimud- 
cation ^f\c\ Eiavagadnnal 
Here the gieat^^at poaaibk itoaKE sajp-* 
ptiEniqn desired and m^ine paf- 
formajice anuat not he afff4:b^L, A 
shaetdfld ignition a^sierti provides adit- 
Ipjalt rmLEC rnrrprusaon when Et K ilt 
proper workbig order, but nt ii dcflfieuJt 
tn cquiittain it in that conditUm when it 
]a subj-ettfid lu- rxtFcirtr tcmprcatiacE 
changoa, moiatqr^ din, oi^ vibiation, 
and corrosion. 

FCeeatise of thr irereBsin^ u&r of 


radio equEpniErit m vehieJea otbn- 
mean^i of redoLH-Rg ifnltBOJi irterfer- 
crtL-it wtcE Explored recently. 

Cee vtrtfFftvaaP Tv*i'eM 

In Fignrc t apptnrf a errrnpeotioriii] 
shielded igrtition jjsftftrrt. To ficililaCe 
aindyang the operation oi Lhas pariicic- 
Lu tppE laE interference-fedtiebig Bjn- 
tem, the shielded connei^tJonB to Oic 
pJii|f can. he usairantd to be like 
CurcEntnc liiveE. With s^h ^ ar- 
r-B'Pgcmeni, p'/ curreniai Rawing' in one 
direi;^ion ort the annei condnetor acE 
matcheJ by ^^ipul emrents flowing in 
the oppoake direcilop csi the shicld- 
Radiution of intcrfcjeiice Joei not 
j*3acE from 4.iic|i a Fysteni beeau=« tli^^ 
shield eitrrcnt fln-ws mi the pnner sur- 
Eoce of Ihe ihicld-. Howaver^ a b^ 
joint \n the shield can upset this aj- 
rangenicrttr as we lude in Figpir i 

fn this ilhiatratlmi a bod joi^it iti ilie 
ahiEldiaijg IS rcpTBcntEd 1^)' a sitnple 
resiAtsne^, K When ignition eurrant 
LX fltxwrmg, g voltage, Er Ap^peaia across 
tliia j-osLSi^ce. At fBiidij a. pmtLnn 

oE iha shield cqttent will lipw rtvrtxidf; 
the .bJiEelcL Stfsoiaa ijittrference re¬ 
sults e^rr It this poTtion u but s amalE 


fraetlOiL oE~ the total agaLitL4m curreJit- 
Thc magni(udc of the problem b Lftdi- 
e^aled when it Ia rcxnrmhfred ffiat 1004- 
em mulCi-cngijLe airpJanei e^frtploj do£- 
Em Cat spark plvffs, csieh oE whieh is 
provided witli tbreadEd httiitgx in the 
shield. One bad connectiort m die 
shielding is caough to cause serious 
^ajlo mccr^KTifince- 

laJti-heEd TMr« WErc Sfxt«H 

Sinee the eojKej^tric lane is subjecl 
to rneEhanieiJ dilfiruJticf, it becomef 
obvious that a balanced two-^ira line 
could provide greater interftrcfice: eor- 
ttej. The qhii-lirrim of such 4 iyst™ 
appeari bn Figure 3t. The spark plu^ 
has two efeetrodea, eaeb of wliieh la 
insplatfid ^rwu gToiiml, the distrifTiUor 
tiaa ewo arms ists^ead oE nru^, und iJie 
higb-voltaij^ w inditing La eenter-eap^ed, 
with, die tap AfrOundod- If xyimiiEtrj 
it preaerved IhroughouL ^h a bal¬ 
anced Jiyitem, radiatLon will be v^ry 
Low fJitcd eurtcrtt Lis one wire Is 
matched ar every point by an equal and 
opposite currernt in the other wire. 
Soqic Tadiatlon does take beciqxc. 
of the ^poeirtg ^ ll^e war^ that make 
up the tw^v-wire Line. However, radi¬ 
ation i’c cffcctJvEly sqpprusdd iar all 
wavelcngthfl that are v^ry long coio- 
psred to the spacing of the wiicr, par- 
tKqJarLy if |lic wirEs. ur^ twisLed to¬ 
gether throughout Lhctr length. 

Mtrmdt^^rd T*if 

Model T Ford spark ocils wer-a 

icnOwr l£> kj-ve hLgh-vul-Lisc ■^irdin^A 
wound hrt two fiymmetrfcaJ haEvea and 
affarded 3. ready zriEanx pf □btubaibg 
eKperimenCftl verification irf 2-wbre 
sdEu. Accordiiiii'lyj cudi cnib 

were obtained, rerroved frani their 
cas«!ip jrd xErJppcd l^E their pTdlBcdTE 

coating. The primaries were ocwirwetcd 


Fi|.-Ln J 

A bilHnnEd Iwn-n-irE iiiilrin vjiEcfli. I fi iSb itfUf 'lit nMuk <d liv imJai-ICi ■ Hifet IvIhdeeU. 
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tleduee Mffnitiott, Mnterierenee 


to a. tatcery Jusnd-fLi^er 
PPintE, tbrough a twitch, allowed 

seJejitLOn oi the coil to hiti en^TELKCtd- 
The ae£*iukr;p of ooc ^as CQHJieclcd 
an B inaiiNCf aitnidating' a ci^nventionaL 
jjnahidded iguLtictfi Ly&ttiiL The «c- 
QDdary uf the other coil was duinitscte?d 
an a Lftatititr liitiqUitinf ^ baCaiKcd two- 
wire jgJiiluMi ayK^_ ft?dEo receivers 
^nd noi^E-ineaBiarinE equifnneitt were 
$Bl np< nearby to obtain a eooLi^aifisnEi 
of Lbteflfictncer A pLor of liie reduc¬ 
tion of noiBC actiJev^ by the i 3 se p 
U liiTiocd two-ware aysttm ovar a aai- 
vacitionab inv^iddcd avEran^ aji^peirs 
in Fiftire 4. 

The etfcctL>irent£s of the balanced 
fiyjtcm W35 Wni to dccreace as Jiu 
frc^cocy was incri;[Li«l. THc eicc- 
tricaL spaeii^g cl iHa crprcxked 

EH lernu qff wive]en|[thi increased ay 
the freifUBticy iticrtia^nd md- wiie one 
coatrLbiitlnig facear_ TJse other factn^ 
wis laLt oi perfect fyirametry wbieh 
b«BIUC tnore sariOLiS ^ tfie; freguerKV 
wpj incrcRifld. 

It was d^Ecnve™! doriitif ctie&e tesca 
that the eotintion lyjK ol diatr^hqtoi 
waa not mitable for a balaticjed ija- 
tem. 'I’hc diaCributor aroi Lt custom¬ 
arily made too short to reach fhe em- 
tacts cotmeeliag to Ika ipatk 
lead*. CoJtaef|ucoriy, ^ spark appears 
m \kt dlitrLbrrtor ench lime a plo^ i* 
nr«L The b^laiKed nvo^wira aysiaut 
u not symTnctrkBl witJi rcEpcct to Eli is 
spatk, wliieh i* a roisr source, mi it 
Ja i^ol ^id-prLsLbf that ji-oIae rn^lt^il 
from irs presence. The li^uatjon is 
no( ipv«t by the presence of stmiiar 
^ feaiJi liiv?, imfe the |[JipS- 
suSicitJitLy uolEke to prav^nc break¬ 
down Pt idraitkal iikrtants, l"hufl the 
rf eOlifipOnerILs -ci the iguLtlf^ cua'rtnC 
art nor eqtial and IBO^ out of phase in 
(he r\fi> lipEs, PHultin^ in tTJtei^CTcnce. 

lipt-rinen+fll ^Jrei'ali' rrfagppip 

Tlie neJct ^rep was to dcsEga a work- 
system t^t flTaluate pcrfbl^iicr Iti 
a jM^4£nEjal applieaciob. ET^iL-baLkm 
of the pcrFormancc of ttic a^uLpted 
IjFitepi led to the pftSaibility ^ -qising- 
the balanced IwtnwLrc aysccm'fcn pri- 
vaLtly-Ownad aitCralt. RECdpimn Ifl. 
such aijrrBft ie normally limited to the 
Iw-frEquency Hid br-oadcpsE 

IcequciKies. Heoc tiat system eould 
perform well and mifht offer eoat sa^- 
inji tbai: would "be appeaLL-oj^. T* ex¬ 
plore thla pDssibilily, a maEneto for a 
ImiT-cyLLtidET aLtetsft eUe^Ii^ was ob- 
iajn«d and rewourhd witii the hi^h Ten¬ 
sion artingcd in tM syffljneirieal 


Oevdopmcntal Study Reveals That 2-Wire Method Is 
Superior to Suppressor or ShieldiRg Procedures^ When 
Symmetry Js Preserved. Rad cation Found Very Low Since 
Current jn One Wire Is Matched at Every Point by an 
Equal and Opposite Current in the Other Wire. 


by V. WELGE 

Cihihri, ^iMv mmM Ck^lHcal Mwrjii(»ri« 
&BiiHlUiAfid VuaiC4 Aiw*f( CaHk 


haFves. Thg dlstt-rbul^ wli; rr^UosMl 
wirti a Iwo-arnt distributor of a jolltr 

type CO i™d the jurmp jfiapf prrrLousLy 
foimd to be iinsktis^torj in lesti of 
(lb; sirnu&ubca! system. 

The txHnpleted magnetT?, sbwn in 
ri£Dr€ 5 h waJ liven la down test 
C^SLSting of Splcuutlc Eo^ m hdar b 
drill preK. Hoisc tests, measuring 
liiCetEtrd'jKE as rcimparptl with pn un- 
inodifl-fid magjlrcn^ yiddcrl da-t^ !^iTiii]a.r 
to Figure 4. 


Tlic successful procuienMue trf spt- 
^IaI two--^L-BiiLr4jdE tpark pEugs {Figure 
6) proTcdcd die r^tsfiAining of 

an ^^Kpertmentiil system. An airplane 
fiiltiappei.1 w:di a fcrur-cyLlnder, 85- 
hofBB-powee 4Ugino w±5 far 

tests of ike systetu Eti an nftusi ifiafal- 
laticnv. Tile dual-cgnifitm aj-stem on 
tht Htnekifi wiis unshielded and Cur plan 
involred leplacemHit of cmt of thE 
ignition systems with die L^itpcrinwiibtaJ 

twO-iWh-e. "ilyE prinijiTy wijang 


Flcutc f 

A. pj£l UluiEnliBi Ihfl nniiH radtor^ma ukimd In Irwlfi 
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of boeti mBfnceciE wai t^r 

fiEfrcti-lcflJ &yitcm af die acrpLanc iv*a 
switched oil j^renE eIick pOQ^^bk 

nD3E& EDjrccE it^OETi liiAnendn^ Ehc oti- 

R*l-U^i-J vf TnIj 

Thfr ititb^ prpcwlHTe ^^Huisted of 
mi^Dt fEJn-Llp Or tht £1^47Lcrvl 
frwJidiin^ from orw maEtiete to 

Hie H>dir€^_ Woi=t campari^aQ wat 
Tnai^t by lidtcnmg lo dji ak^oft rt^ 
ttirtr' in ’plarif bjwI b¥ 

it]»EurEiusDU oE Elic fnitpul 

ndho JfTd ^ajii oE an gflEjjm 

meter. 

Gaod ^litHtFvc rcaulla were oIh 
taJned. liu^ffertnpe wili prewnE.. 
ivli^ji ilir bfilaacbt m u&r, 

but WTi^ sgppresied FLiBkwnElj^ to pcL- 
inLt the uF a-igpiaJ^ t^l 

were HHupktdy ECficrtJbered thii 

LoiivcinioiwJl macneto sysCnn. Quan- 
tilathrdy, the cUitipajkLJii did Tint pl?-ce 
ttvG lialirc^d E^rstem b an fa-^otebl:^ a 
|c£bl- the e^dter Irevcli t€E?B. A 
UUKbrfiqni iin[?r£]Tifn^nt -i^ ^ db UV'-cr 
tbc couvcfiiioinaE uesbiddad lyitnn 

was reiDrdeJ. Hawever, ULiidt □£ thJ; 

iIjiijel-EeiTtenlr TOUld tfr ICTiJUnCcd for 
bocaiue ol iht v£c oi peilf-r™3inf type 


metert iji rlit ‘vhbcli l¥^^^E 

■c;i|jiiMp ryE meue JcaJistk iifieistjferyitiUt 
of ilfniliLHi ]nrlKE nni^c. 

Trouble wai experieiLCtd with tht 
EKpErimpntiLl ina^ndo in that iparbbe 
ctLiLrrrd MwEen To 3 kn aiKl wm- 
taets Eiiartiiif with a clean liistribia- 
tor, ontjr oe^ntBional flaBhii^ wouJd Le 
M iEn nf first Each spark winJd iKMk 
Li-ibut^i sthTHE 'h^H^kEJiiiiE- qf the cofiTactE 
and the Erc^Licncy of >j>aErliiri^ wuuEU 
aicislily incrraw Engine perforniance 
Wifi rsoL afFetted hj tliii^ iJi Imt 

tiirne a spnrk ioiA pLaei! ■□ 
diatribviciT a b«vy crash of interfer- 
tnet wouIlI bs pfciiod up by the re¬ 
ceiver. N4£ -dlfliL-iilty nf k^nd wa-^ 
experienred during drill-pptsa leits of 
Eli-fi hia^Tw^tg. The cemduaion drawn 
thaE en^ii^E vibratuin wm causing 
the TTilkrs lo occasionally bonnee off 
dw cooEai^tn.. initbiin^ spartin^,. and 
ending with a dltly distributor that 
woji <i.f no value inwrfDr at radio [nter- 
lerente was fiarKcmei!. 

Inasunuch at Libs Lalani^nd system 
wa-s con&i^^fnESy re!i bTiIc dtu-titfi: gfround 
[fisEt and ran tbe entire aa well as the 
normal SySCEni, two 'fiighls wpre 
while this iysifm was irtttaJlEd. Cbm- 

'Bt'flair PATGt-lll Fligtiiphrmi 


Fii*f# I 

¥i*4 «l iEe E^parbnp^i! bfllnEBrf4ini 

f 1 >|e±lu_ 


F^un f 

Tn-ilicirnai H^ark a 4 l 4 » UifrI in 'pluM 14 +ii. 



ppri^oriB w'cre a^Ln made when a aafo 
^titiide had been tcached.. u d 9 llE 5 -> 
fTfwn th? ground Cesls were ob¬ 
served except that k^^E trrajble vu'aa ex¬ 
perienced ivitJi the j^lbcraiioii dsElkEdtIes 
in fti^t. 

.idi^JtfejaP TF 1 f 4 - 

Additioital Ecsti thac suggfcsLed them- 
sclves duTing- the- rniirsE- of the P-ir- 
plmtC studies riH:LiJilEd- 

Meastifement of peak aoeel- 
eratiOnS expEiTiencnff by inpig-netOS- 
araiiVK I'r&m enjioe vittiEion- 

(^} RoHer a-SEensbly modidleation 
tij oittnn grciter sprltt^. -presEure. 

fi} U-ss of rcak-Tcaditig noise 
meters to obtain bstter eurrclatkui 
with the beneJs teers- 

( 4 ) JmjiTLJvement of the Tystcm 

tB Lance hy cUulpOnrOi niVKliflratinu 
nr by COmpcaiFOCLOfl. 

( 5 ) lire nf ik. 7 jy wTire inFulattoo 

Eu assist in Ehe SupprSsSqun ut high. 
fie^iEcnej noise eompouerrtT. 

These tcpts^ and others, were con- 
Stdtred! unnEcessSTy iniLCE the griEiTia-l 
porpose of thiP peo^rtnu, a jiiactbLal 
demnnstra.tinn of the prlncipEt^ had 
been ierTEJ. 

Jlpp^^afle 4 i 

FurEtier research, -onct COmpcineoE -dc- 
vcloprncfit arc Jtecessaty lo cTsimte 
this Ede» properly. The abillLy uf Ehe 
distrlbulOT and spart to jpive 

long-time, trouhle-rree i^rlce rasoFar 
ni radio interFeronce arwf engine per- 
formahiLe is resp^LiTE]y cuucernEd, 

( C^rrtiMUf^ riiM ^ I ) 



PMMft ^ 

Ehkiidfd Euo->h^Li^i wwm\mm. 


Zi « CQHMITHiCATt^MS f<lfi llAf T^4f 










































NOW AVAILABLE 

THE Fmr PRACTICAL BOOK 

ON THE INSTALLING OF TV mi FM RECEIVER ANTENNAS 


TV. . FM ANTENNA 


by IRA KAMEN 

Tiz-Jfvliri»n /-ntE^-orvei 
C^rwnTH-rtrBJ Cfljp, 


ISh'AOQ 4i praclldfll NfAPmaN^a, 

ff1^4 th^i lie pbiirlsgrayliE and Jraw^ 
Lnqx d-B-verEfli^ evrh^ eQfeCeifttbrv t|fp« rf Hi- 
rialE[ilivi», btiitdl ^ npVJlfflC4fl Ffl 

thv fl^l4. TapLc^ cavE-reJ EncUjdvi..+ 


ind LEWIS WINNER 

idl^^ dnd 

couMumCiirp&ifi 


Aul^na Twlf 

l B4Bk , Applicatir^o of iKc Corr-m 

Tflpln I*t Spwific Type* of Ijv^aLMEoiLi, lavolvlisj Flat- 
iftp Roofs, Sinti? Ronfij Tile ChiuiTioySf Eto.l 

I'liB TV Antenna InsUill-PlEun Problem 
(FundaiDCJitjilR of All TV IiislaUaEions - . - Jading 
Specific- AppHi^atidn Foaturea of ihc Vmov^ 

Aolponflii '^hsch Ca* Be Used for TY Wort r, r Sdlviiig 
RfQeotioih t^obiems - - - frn|FPi>vinH Signal-to-Noiw 
Ratio.) 

;^lvlkig lltc Problems of (fecejtlJDn 

[Fa^lora With Wbich S^lce Mt^ih bluEt So Familiar to 
Aeeurately Tnata]! AntenNpa Foif Futl-Bard Cororago - - , 
Typiccl FrgblflcnH AhaL^sad.^ 

fligik Frcfiucztry 'W IiiaLaUotioDa 

fAntwina" rend IraiaUaLion PiMcdu™ Wtii^h Aflorr3 BbbI 
Hdulli, Major rnBlaflutino ProtLeim Involviog 

Tuned Indoor and OirtdisH^r Aul^iuiiac.. Application nf 
Stub FiEter^.) 


TV InlrrfH^rene^ 

(Arialyaia of Nine Soorces of IntcrfriTcncc fitiH JvDiiitin™ 
Which Have Proved Effrj:t1ve.} 

Fringe Rec4^plfoll 

(SHcccing und Inat^illiiig Anlmnas for MarL-nnini IVcep- 
itah in Ateai Over 45 Milae Firotu StaliuiLi ^ . . Tovrar 
frixkAUatiaiih L . EcSdniatEEig Tower Coats.) 

TV !>1dnker AtsUftina S^atama 

(Typical Maltlplo DT^Hiling AnCenna SyaC^ma for Ssmul- 

tfllkCOUR Opt^rotit?!! oE Muny Rttieii^err Frnra a Single 
AntenitEE Arr^y and Amplifier Satup.) 

FTl Atiieon^a 

(Analy^b of Fraotioal FM Anl^enaa .. _ Selecting Preper 
.AjLtcEina for Rurd ajid Urban Joh&.) 

Tbr Rnalncae of TV Anlcnna Infllallnliona 

(Hniiv lo CondiBt^t Sant'^Bsfnlly TV TinJ^lljiEion IFl-d 
vLce Work Today , , , ProjMr tJee of CotTt^rf Type*! of 
In^taUatioik and Servklikg A^teetiLenla jind Wattankiaa.) 

I'V Anlennu Trlcka ol khe Trarle 

EArtcfiiia In^alladon Dcvioau Which Will fenpro^o Pie- 

tupo Fidelity^ 


(Tjulc^ed for Quick Reference) 








How is YOUR company doing 

in this “EVERYBODY-BENEFITS” plan? 





AVERAGE INVESTMENT m 
W, S, SAVINGS B^ONDS 
PER WORKER PUl MONTH 




EMPLOYEES BUYING 
U. S. SAVINGS BONOS 
VIA PATROU PLAN 

IHH 


Mft ■ 4^ '^ ^ ^ 

Trn^nv ei 


Irn^ny eh^uImH 






Compare your employee parHcipaHon 
with others who have Poyroll Savings 


If tlue flgyrei Fw ymt COmpAa^jr f^lt below tbcisc sliown 
flbovCj j-CFu'rft ETiiEiing your isharc of benefits of the Pay* 
rdQ Savings Flan! Ttu^se barieQts are df^S^bed bdow. 
Natioih-wilde eifperieiKJe pwtei that wbra top managi^- 
ment puts cie '"OK" cm the Plan, itj hei^efitS- rise sharply. 

ElHiFlT^ To fMPLOYffSa Ev^jy SS Invested jn SavTCLgs 
Bouds pay M matuifty. Workers gain a 33^-^ return 
on ihfiit in^mey-eriiibllng them b the future tn buy 
mart of th* things thej^ will want—plits pewcc uf 

mind that goes with regular saving. 


from ih^. swftll^jLi Spending stream. The Plan thus wq- 
tiib^.ites to OftlEOEralseciirTty— which affects seailify I 

WHAT CAN YOU COT If yoiu i!!0[cipany has the PayroU 
Savings Plaii, make sure it"s huelug ad-equAtely piocciOtcd 
— backed by ytjur top csccuEivci —Co hiing yDurcom|^ny 
3ts bill cTUMsciro of benefits:. If you yet installed 

the Plan, why ^Kpis up iCs bcncEts any lougerP All 
help you rjeed is available from SttCe Director, 
Savings For^ds Divtsmo, U, S. Treasury EhDpartme:ut. 
He is listed In your Celephocie bnolc Call hhn uow! 


e<NEFIT» TO EMPLOTiirS: The feeling of secu rity lEuit goes 
with pa-TilcIpntfon In Payroll Savings iDake$ workers 
more contented. Worrying less, I hey wOrb bnttrr. Among 
the more timn 23,000 large eoistpanics with Payroll Sflv- 
lIlgS^ levwrds ihow that—following EnslallitJcM of the 
Plan-pithiutlion iucrcaaBi absenteeism and accidonts ^ 
de^fl^sed ] 


flENtSlTE TO THE NAjK^m The PayToll Siivajigs Flan is a 
pownffu] detenent to inflatlOFwCy f&rocs. Every Savings 
Bcmd doDai faoill up in the Treasury withdraws a dnIUr 


Rc^IIzCk..,? 

ha-Ft 




You 

DiiHr ^^'orih of l^avlngq 

Imqhl |Ih£> 3^1, m 

>fthr* hkan % dF thh wlu^i-«^ir tJO.VOQOOCkOCD — 4 irtl 
VU hy |h4 puicc.B4ii#rL. « 

S manhhh 194B, i.SOQ pd^diri^Di IflFg# fiiwu In- 
■1*^^ JHh f^yrrill Svalngt PIahl 
4 

Vh ti|l| p\a^, ^.HKK.COQ WarLarc InMnrihg 

Dn *ht EfVArb^B -nF SSD ppr xiQftlh #f Ihalr ^my— 
^fadh $1 fW rhtf!M-iEft Beodi. 



Tft* FriNry trcknarflmi^wi wdh v^iifmiia^iaa hb# tf FJLIi .ty 

COMMUNICATIONS 

nUi li «n fifaUaF V. S. irdw^iHiirir p^furDE/ endtr rW «ljE4i/ok 4^ PJii Prtiuirf^ OHpiTj^fptqi- and ^E^arffifmi CEwnefT. 
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OUtimerD from tie National Coffipany, who wflfc fll the recent dcnncr-craiae Id New York City: 
Clark Rodimari^ R, Gentry and W. Hynes. 


Perionols 

Ed Raser stated in a recent note that 
the Delaware Valley Radio Association 
held their Fifth Annual Old Timers' 
Nile and banquet at the Hotel Stacy- 
Trent, Trenton, N. J, Ed, a veteran 
member of VWOA, was chairman of 
the affair. . . . The annual VWOA 
Spring- meeting will be held around 
the third week in May. An interesting 
evening is being planned with tele¬ 
vision as the key subject. Notices of 
the date and place will be sent out 
soon. . . . John Lohmann is quite busy 
t^iese days promoting Mackay Radio. 
. . , Fred McDermott finds that those 
TV programs routed through the A. 
T. & T. lines from New York require 
quite a bit of watching. . . . E. W. 
Mayer, whose home port is Overseas 
Foreign Airways, San Juan, P. R., is 
on a round-the-clock job during the 
instaJlation of a variety of new equip¬ 
ment. EWM is maintenance techni¬ 
cian in charge. When not working he 
keeps ham station KP4KD busy. , . , 
T, M. Moss is with the Eastern Air¬ 
ways in Atlanta and can still pound 
out his 40 wpm^ Guess his amateur 
station W4HYW helps to keep him in 
practice. . . . R. P, Huestis, who is in 
charge of a big oil company's radio 
department in Philadelphia, reports he 
is steeped in work. . . . C. E. Maps 
likes to listen in on the ships with the 
help of his RBL-3, in his Brooklyn 
home. . . . No word from W. R. Marsh 
who lives in Oak Park, Ill, ... G. N. 
Mathers is sporting a new car with all 
the trimmings. . . . Tom Mitchell took 
in the IRE banquet and appeared to be 
having a grand time. . . . C. F. Nehl- 
son, who works at WLS, Chicago, has 
not sent in any news for many moons. 
... A report from Earl Nelson states 
that he has established an ofi&ce in Mt 
Vernon to practice consulting engi¬ 
neering, specializing in naval and ma¬ 
rine electrical design. , . . E. J, Oberle 
is now at the Institute of Radio and 
Television in Jacksonville, Fla. ... If 
you happen to run across any interest¬ 
ing sea stories that are sprinkled with 
radio anecdotes you can be sure that 
Pat O'Keefe, chief radio officer of the 
United Fruit liner Jamaica, wrote 
them. Pat is quite a story teller and 


has had many series published. . , , 

R. A. O'Neill wntes that since his re¬ 
turn to inactive duty in the Naval Re¬ 
serve he has been very busy in WOR's 
engineering department. . . . Stewart 

S. Perry, of Winthrop, Mass., who 
dates way back, keeps in touch with 
the boys via WIBB, his amateur sta¬ 
tion. ... A note from C. W. Phillips 
states that he lites San Jose, Costa 
Rica, where he js superintendent of 
Cia Radiografic^ International de 
Costa Rica. . . . F. D. Pizzuti has been 
teaching communications engineering 
at Delehanty's Institute for several 
years. . . . Racine, Wisconsin, is now 
the home of G. V. Porter, but he didn't 
say how he liked the weather. . . . 
Wm. Q. Ranft, chief, engineer of Bal¬ 
timore's WFBR and WFBR-FM, 
sends his best to all the boys. . . , 
Arthur Rehbein keeps himself ex¬ 
tremely well occupied as radio super¬ 
visor of shipboard radio for American 
Hawaiian Steamship Co. ... It seems 
that quite a few VWOA members are 
well rooted in the broadcast business. 
Just received word from Wm. E. Price 
saying that he is with WWDC in 
Washington as an engineer. WEP 
also likes to work amateurs over his 
W4MLH station. . . . And Ken Rich¬ 
ardson of Lynbrook, Long Island, has 
quite a business supplying special pm 
magnets of all types and descriptions. 
. . . Milton Schwartz has been with 
CAA at La Guardia airport for the 
last ten years. . . . G. P. Shandy, who 
is one of the foremost radio direction 


finder experts, is now division super¬ 
intendent and regional sales manager 
for RMCA in Cleveland. .,. S. Specter 
writes that he loves the sea and after 
twenty-five years of brass pounding, he 
still thinks It better than a chicken 
farm. . . , R. S. Henery, who lives at 
Port Jefferson, L. I., is transmitter 
technician at RCAC, Rocky Point, 
L, I. . . . F. J, Herrman advises that 
he is manager of scientific and indus¬ 
trial apparatus sales for the RCA In¬ 
ternational Division, N. Y. . . . R. H. 
Hersey, whose career began as a ham 
back in 1914, is with M, Steinert & 
Sons, Boston, where he started in 
1925. , . . R. J. Higgins, of Chicago, 
writes that he is representing radio 
manufacturers and that business is 
good. . . , W. W. Hofmann likes his 
job in Kahupu Oahu, T. H., as radio 
operator. . . . J. D. James likes the 
aims and ideals of VWOA. He is 
resident inspector for RMCA in the 
Chicago area. . . . E. J. Jones is field 
radio engineer with Philco in Phila¬ 
delphia, . . . H. D. Kaulback, who is a 
Commander in the USNR, is elec¬ 
tronics officer with headquarters 1st 
District, Boston. . . . J. A. Kavanagh 
now works at 369 Lexington Ave,, 
N. Y. . . , V. Ladeveze, who by the 
way has not been to a meeting in a 
long while, is transmitter technician at 
RCAC, Rocky Point. , , . E. H, I. Lee, 
who for niany years was an FCC in¬ 
spector at New York, writes that he 
is very busy running the FCC office in 
Detroit. 
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SttMiion Oesifftt 

OJVE^MAJV OrEUATMON 


WCNR, New Rochelle^ Design Permits One Person To 
Serve es Engineer, Announcer anif Platter Turner. 


i sitibII siiidiin Tliwf's a lu^ntatle ta 
cLther st^ and a palcli fi^ld widiLa 
caay tca^i, (jtrjnitllnf; -vf 

nny cif silt incoratnf iincs. And ind- 
deniaJEj iitt; ^nnfrpl r^nm as 

thifd; SLuJLu ur Lraadi^ting- 


Shaia-^tatids opriHtwmi with 
prrscin wTviji;^ a^ a tPipIr-chrtat enji- 
ittiST, announce! aiaiS JirMLer Curnri^ ha& 
becotiue u Eratpr^ oE a ftw FX 
statiofti, wEth rri^ny in^Tious pfoce- 
^furps adopted to pro-viiJE thii iL-niqTir 
type nf fpficratinn. 


WGHit 


At nnt Ftation, 1-kw WGNR/ 
initnncc,. to pereftLt ttie- iiiidici^CTfcjrLncet 
CO t:iMrCLts ovcf aJS fXtCtldtd JrtriixL nE 
tJinc ivilit-aill faLigTic, lenpcirt^-nt when 

■lira ciiEtnccT mUFt alao spEuJe ovrr tfic 

aip and miiai prcji?rv^ b dcjgrec -of 
jnfhly^ the floor layout wag plarnKd -out 


by MAX ALTJ] 

F* lJul dh« flnjiinccr w-udd EiavK -vlsiiat 
confrcl oE all *hr station's acti-vitltF. 




FTcim fl chair beli^nd cht cLustmE con- 
mlf ai iHd atabanr ii is po&tLbIc to 
kft fLOd St3fi Ehc msft-cr of 

tho CJacmniltttir, kidt atHad and 564 the 
main rtiKti&r op Ehc and tScw 


JOli 

rh'imi eii(in«r, 


nri|rbl4ia tr l^tlwn 
WlllLim Cnipuccif. 


H. 


'CiriiB; 


■^Irrhci'm n-CJV. 




~Ti> airspJif^^ ^ontpol^ l}ic itanLlarrf 
LunaA-r^e arriLn|;smcn[a hav6 Tiefin Pbodi- 

fied. 

lO &witje.ls Irom ■ record 
to a nuke channel jrrid back ED S PKOa'd 
with the ciJTLKslf^ many 5tapE afe au- 
votved; dt4 If fain miliFt ba tUfIltd 
dnwii, switch b> inonitw 

ncuLial EmM itkwij »flTKt in ike ojiijuiel 
5wicch JtlOM'Sd from Foopitor to pro¬ 
gram. Th^ rho mike duumeJ gjain 
nrilFt Itf Lurnirl iipi tEte seennd niOECir 
lurnei! oHh the Tflcord SpOCUtd and heUl. 
Tn Or nflict step, the ipiik-c -ch^tirtl 
tnnal be tiirri^d do^ri. AtCOmpanying 
Fwiich Eo inonihir pnEiti-ycn,. the 

If Ewitek rntyv^ t& pJOgrajn potition. 


1$ * COM<MVHICATFOH& ^OR MAV at4t 





















the record rcLeBied and th-n H 
ujnifd up. 

Aiid la plR? a retard the- JJ 

la Lw aiwjiji:hnl Caij tJu ^eciord 
apotJCfti and held, Cticn tbe iT-T 

he mai^Bd ta pragtam pgaitieni, 
dw TKiOrd re-lL-a^cd and di'^ Cfijn turi^ucd 
up- 


aPrjBlndftrf n# MraiTR 


Ac WGMR Bcverdl of thcait ttep^ 
]iav6 hc«i d imanfitcd. AJ3 ttie totn- 
labt-r r7iaticir!£ atari and BtOp ailtom^rl-' 
tJly, fka A niLcro&witcii on 
CdL ibc -cantrcjj con^MsJe rnrine.cted in itlC 
l(-TPi7tor litie. Wh^iL tho ^aLn 

ia tumid cEli motors ttart- When 
the galh ia turned down M the v^ty 
tho motorp scnp, Thua il is- -onlj ncc- 
ps^iy Um spfit tilt fiCESrd B thirej to u 
hiilf tn^n back to compmatE fpf Lhi 
limt 3^j: canted ^ tnotor pLckStigf 
up spe^ Thli lair bB only u ^ar-tiort 
nf a %\saiin4. luQgit Uuil Lh^L caused b> 
die ilippagt lirtwrf?ii 1 re^ciLsed record 
and a nw^inf J^- 



i-wffE b e 

Tiiiwlnp the prograot - nKmltar 
Ewttch tcmE a channel i^a-i 

pwLtclii 4 from pro^m to ui/Miitfif 
waj- aJao Eound to bp ^ tLtne-consLjnjng' 
iftem. fl.™i tlin 5 waE cjiKTicetcd by a 
in^ chpjvgi ■which moTcd stean t>ut 
of the nucmaj or nsupd tirtie BiquaKC, 
atid majcfc Lt posEcWc to sv^ilch vreU in 
□dyajici of the ac-tuii need. 


Swifts 

A swatch wat inpr^llcd in a pcrftiotl 
^ ihe nfiofiitor-prcigrarri iwlrch eiTCUlit^ 
w that in open poBitbofin the chatmel an 
kilted. Thnfi with thii pwiitcEi open it\ 


pOi&LMc to Efuow the pr-C^ranr-mf^nhor 
switch into proerani fiOsLtion, and 
TKothin^ 'witl £Li nut i[>ver chi air. 

Q-ued UiA vf -&bFj Ctrrfrer 

The switch is crfmnectpd tn ejLch 
chanitel pcpt Or d'riatrCiL So- tliaj. IJk 

swjtcih ii npep wh^ lice ^.alii as tunned 
down; closed whim the galh is turned 
up. Tht e-whcfiing oE the nhnund is 
thf rciorc ^ functlcm of the gaip gootrOl- 
These diiUL^geS Out ilie jcotoial £iij<- 
£icp opcralioji down to three, nnc of 
■whLch can be prn^nincd at any tamcr 

CtUQ-Pag Ceef-eef 


Fliuffr 9 

W cii5^ flhmfl I. 

itI I -Ui, il* ™iiDMP *L A—'42 
Ilihinp tfid -M £ ate eAmii: iLITHMlai^ -4 

bi I'M -ahftih UtM ^ ^h™*: te-dh Attnufliiri]. 

^ If 110 Bhmi kmJ E il 239- 4brdl| II dO ^- 

LiDiJiiiciii, A II liO- 4^ni fnd ta 3^ -vfamrii 
lE-'ib 40«nntiui, X b JOC Ahm* i N 3Pl1 
ahma-y 3Q-dh UC-miHClnia. d* b *fainj and ff 
b bl aO-efa vlLinDiiLiM;. 4 Jl J7i} 

□ Hh mxi H Ci 4hmt. All ruumrv vre -id 
-inH-ffalt nlinl 


b 

1 

0 wWWh^ 

- a 


r 1 

ni ' 

’ ej 

■ 


: 

> 



h 

j. 


ill another irnovat 30 P, a 
^a)£rr and ^peuker hajS-C hci^D IbCi^iprd 
int 4 > the mnSCiLe system 3 jy si cora-- 

laot on n pot not In conBok oper- 
atann i VVb^n th^ pnt is> turned nH the 
ivay ikPwn and the c.l 3 e.Ond id rlCiEed^ 
tbc ciPtcr contflicl on the pot jb con- 
ibec^te^^ tn tbiEi isnlnt-Rf) enntart, thns 
praviLiing the cueinif contact. 




The dcnpliAcTp a fevm-wntt unit, 
fe«Ls J]Lto a BpcBkcr otonJ^Lid in tht 
coirtrnL room. When fk^ pot of a paj- 
titular chanucL is turiied aJL tlie -my 


Pltbrf-I t 

aJ\ id^i. iDHiiJi uibd. mA WTr^n. 


d}Own, Ibe ttiakc or pbonogTaph con¬ 
nected tn that channel feeds the cudn-F 
smpliilrj^ nTwt is kt:^rd cn the eeaitrcil 

room- 


Tmtk iB^fe CJrtrirf 


k tafk-bnek ^i^cuh Jicrmics twa-wAy 
□untfiat Aisd fiiadbtaks i.iijdLo-Lo-C'iXiirol 
toom operation. 


pifpri 1 

Ciruiiri cfaii-iif li. midfl In Enninli- in iBblitifci 
fv^lmr rtiuHltwrlril. 
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^MEASUREMENTS CORPORATION Mm£L ffol 

^TAUDAPD SIGNAL GENERATOR 




2 to 400 MEGACYCLES 


HQDgtAIIDHF ixm^jItUd^ l^cwiHn- 

q^tH^ VdfflitbU fHiM D blifizDl^ b/ q- 

*iBr^ -pn ttiff An IrrtitrnaJl 400 cr lOdO 

cyc^H Dudhi CAdPaUtf l| pitsT^Bidr 
may oltia -bo cppJl^d frum drt AHMitiiMJ 

m^07 b«1»ppllfld dElthA HcUldldr 
ffdm an i-JtJBrfldl Kyr±A itir^oiigb p- 
B4C^r. Pv'h^l vf I mIcrmKaHTd tOi b# Cib4cA:ted 
mf 1‘Bgbdf t^irUr -^^MBncIfli. 


r^nirtMT 

AcnJIuhO 


ovmrr vwaqi 

WAD 

nrt^wTBki 


DurrUt 

■MniiArilCI 


I 

i: 

ii-" 


JHEASLJNEAAENT^ COfiPORATION 

kOoN m K O II ItM 


1949 NAB MEETING 

from fiapt >} 

Eircp iiitl that IDO^ biodpLittoii pro- 
Tkks ih outpiut of up to 26 dbni. 1>e 
tMIOLOrnont ia iTiOT»:iiilJy Ad-j listed for au 
averB^ge gurimt of -|-4 r™^- 

iiUtion pftFvjdin +20 dlmi. The noiie 
J^Tcl Njf the Ii (vO dti betow 

100^ iwdiilatioii, die ^toi^E^ Itivel he- 
ini^ tliai fij^n^l- ^hich the out¬ 

put tcrmLnaJi of tbc ptnySiack ampli¬ 
fier wheit r-cco/d iiL^ in the no-ririal 
laiiiifdir with the record uipbE ler- 
minR-ls termuiiLt-cd in m res^st^nce eqiE&l 
to the rated source cmp^luicc i(tlijs- 
jsLcludca rociird and plaYtsti: aitiphfler 
rn^ae level or jjiy n^i^c uuaed bias. 
eTAi^ii^ or stJiy pidticp in the heads). 

Ont cnajiiiifivcfUFeT displayed £l rlck- 
cTHMuited tape recncdcr which ^- 
SB^ed for not oidy TBcontin^ jind "tc- 
ptcdiitan^ tor permfliiCNt recDf J wotk, 
hut for ikUyed hrnsjdcaU ij^lkalion. 
The proposed WAB ataodij^ servr^d 
as it hANisE for the dcai^ of thia tqitip- 
Trentr prcTrLdinff 4 TO 1 S^fKlO^ps 
ranee with [esa tlLan a. 1 % niiK ww 
and tlutter at a 3 S" tape speed- 

PflMjve TKfl^cfws for rv Yclajring 
were also widely dbiCu^Kiid the iFiret- 
inj^. Ooe manufae unir^ teportsd thut 
^ desired a tower and rdtacLnr 
jjackife which iiwEudcs \Z^ X IT 

screma Eor reflector work and lowers 
tahfrkftErd in 4 nd 2 VK Mctiorta. 

TEjcae inwers tnji t»e raised to a max- 
imuri hei^l of 350 ^- 

Ttw? passive r-crt« 4 <?(r approach ia 
litniijr used efiertively b/ tluMont hi 
ihett Neur Ha.Tt±n xyMtern ^wd by Cpca- 
Lcj in tbdr Cbicirinail liiik. 

Oher hij^hlight featurea at the show 
LhrludeiE jd-rttplided ^nd TV tniver 
atructurcs, hi^h power dtK recilfica- 
tion sysCems, extremely compact arad 
hcatdy 4 ?dlCL 4 ;nE Atudio CO^iwle^, SETtHO- 
lined tew-er lighthhg systems, etc.— 
L W. 


Tube Engineering 

frvm li) 

approxlmaca^p IQ ^ in the nngfe from 
to me as compared coovea- 

cionll ea.EEiOiJe-ra.v Eul»u. 
a^iii»wr«cl'igfiHi-Bf 

The Jiuhnr q jraCKful tP F, 
Kamnjerer of the BeH 

TricpJiflnc Labs, who waa in lar^c 

t^tcaSitrE fasptnLS-llEE for inidaEinf- dc- 

Sim. wori on thf 5XF, and ed S. J 
Koch jrLd A. Y. Buid-Ej of ttlr. AlLcn 
B_ iJqi hfnnt L.ahg, ^ss-lslance 

and coopoiatioci lEiadt: eoitstruLtion ot 
the tuhrs possible. 


je « COUMUNICATIOHS FOR HtAT T? 4 V 



















2-Wire Method 

(Cotiinued front page 24) 

requires careful investigation. Assum¬ 
ing a successful system could be engi- 
neeredj applications would include 
privately-owned aircraft, boats, police 
cars, and other vehicles fitted with 
communication equipment Potential 
uses would be limited only by the extra 
cost of the balanced system over the 
conventional unshielded system. 

A version of this system that is of 
interest for the most critical applica¬ 
tions is shown in Figure 7. This ver¬ 
sion includes a shield around the bal¬ 
anced two-wire line and is neither 
cheap nor simple. However, it may 
offer worthwhile advantages over the 
conventional shielded systems used in 
commercial and military aircraft. 
More tolerance could be shown in the 
maintenance of the ignition harness to 
obtain a prescribed noise suppression. 
At first glance the doubling of the 
number of leads would appear to 
greatly increase the bulk of the har^ 
ness. Actually, a smaller total cross- 
section of wires would be needed, since 
halving the voltage on each lead re¬ 
duces the insulation thickness in like 
manner. 

ifnmei/fafa AppHcaffoa 

Providing a magneto, with a bal¬ 
anced primary winding as indicated in 
Figure 7, is a minor modification that 
is relatively simple to make. Special 
plugs and distributors would not be 
required for this application of the bal¬ 
anced two-wire principle. Such an 
arrangement would be of advantage in 
that interference resulting from a bad 
joint in the primary shielding would 
be minimized. 

The primary wiring from the mag¬ 
netos to the pilot's ignition switches 
ranges up to 100' or more in length in 
multi-engined aircraft and frequently 
comes in close proximity to radio 
'equipment. Thus, in spite of the rela¬ 
tively low voltage existing in this cir¬ 
cuit, interference can occur and is 
■often encountered. 


field Intensity Tests 

(CoftUnued jront page 16 ) 

is little point in making the studies, 
for it then becomes worthless to the 
station. If the measurements are not 
going to be made and analyzed by 
■qualified personnel using proper equip¬ 
ment, no measurements should be 
made. 



Specify COSMALITE 


Cosmalite Coil Forms give exceptional performance 
at a definite saving in cost to you. 

Punched, threaded, notched and grooved to meet 
your indiv^ual specifications. 

• t- 

Ask us about the many various 
punching dies we have available. 

Inquiries given quick action and 
specialized attention. 


- a. PsL Off. 


^CLEVELAND CONTAINERS 

6201 BARBERTON Ayi» CLEVELAND 2, OHIO 

PLANTS AND SALES OFfKES of Wht., O^lcogciw DoiMft.Oflclomhurg. Jomcib4^. N.4. 

ABtASiVE OlViStON al OMo 

CANADIAN PLANT) The Ctov«land CMii«lnConodo, Lfd.iPfOAfodft 


j»£PJ^P5eNTAIfV£S 

CANADA WM. r BAftftON. ElOHTH LINE. RP *1. 0A1CVILL€> ONIARIO 

**N6*w'yO»'( ^ I CEMrSAl AVS„ EAST OSANOE, N,J, 

KEW E. C. EACK ANG ASSOCIATES. EAKMIMCTON AVE. 

WEST HADTEODD. conn. 


For 

TELEVISION 

RECEIVERS 


the field 
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The Industry Offers 



TFifviJiOff rauJwFnr cojtp. 

CAMfftMZ 

Ttlaniim ChulBf. ]3MA muA 

B, iliiLfTirc (^r the Tfnn 

plch'ip iuk. ]ij?t Iven JtTiiTDpFil 
iiKc Tcitr^uB £-q:u|iiHiiL CnrpcriflLiri ^11- 

limx 51.. *1. V. 

A rofiiii Lurroi zm prTvldKi. n^itrorijql 

OeMiblltL^, jiad Tip lA ]M0‘ nf ubk- ou bi. uitd 

bfpvr^ riwnu UM Cnnbd BqmiiiTTOitT. Al- 

Hdllkh buictUs- ■ m\n^{t flPTuri 
■ n; -HlfF 1bJ^ ItUJdtai^lAl Iniita, ii mnf hi 
Exi^iidid 4. fuLn* fiiiKrL ^)ui4- liiiiiiibu]i- 

miiHBnil[m belwKdi ahom U iEDTidad. Thf 

ramtiTJi- ejn h .e|| hrm «j ibt im lu#^- 

■ionlrn ^ fuft QrOi^ l^Ma urlHj- 

■cbimfllLIt- U[^ ua iEcn.r^ri|ly UrFisJ fiCir 
tuih m^ik nnri nudiu ii^uLu- 


JlfL f^^WAir m TttAHSMmfK 

A i±i]-uiitc fit tdip;3.Lymil cnuiiLiiiatr, nnlpl 
diLiioMd Fof BchKilj, iini'r^JilL'^i- dild ill 

olDBT nnn-c^rprTI^-itJdl OducALkiut vnitiEiihkuu 

>^^Ft LUV^tA^-e di M. Dim|p« 3 ivi| (jq .|TI rllDL 
-n nr^uirrd, Kdl ihruyUHed fcn Era- 

finH-fll^_ LitWrilnpii 35r]= Surtt, U!e4 

T-iIbi^ C'^fi V^iaL 

liliplEjE Ibf JiFFEivird rT>Kluliil>»p iklScU ■■ 
r-i rraridiiJ uiiri EE^pJ^yed in REt p^ttimn'olL'' 
braji&rjd IffsniminCra. 

^iniilfU-T ^iRhtHn iUlidjrd. Lohiai 
^nd II liPnidd in idn afynniim -Cbliinfl. 
hidli, iS"- widr VpA 

E-dUl^ifTlL rpuliiTiH Maxima dlK^ibll uF 
ICii Ihan m. Fr^A SQ Td li^QO cyrlm jt 

and yn fM |idndl>l>KFll£- 
IiUId -eH M ilb bfljnti IQPn. ^t^irdlllun. 



^ hrLd^'b ^!i!pd Pkfi-AI., dniriqp | nnni|-! 

nhl Fm^uim?- lannK rvf s 5 *,„! cia, 

bna^b'^ri. ut Ukoi a£ jn Lqw m 

Uu bErn. jc=n4|nr^ [,j rhr ^itntr-lJ Rydixi Qj., 
jT^ Md9IM[lllla^'Ht^ J^fc , Ciimhrid^ d9, JCuj. 

"Ttf bci^H? flfi^ 4irEnl¥ III leil^iAjuH al 
yll rTiqii^^lH.. brill iliEo:U> an rmrduiE^ aj 
IM kf. Far DLad-r fraqiiHUTm. TEK'l'inK RAd- 
mil. arh di'i'd'^ ^ Lb Fr^iucii^:^ m buadrpili dF 
Kiror]^r)H. EesiIumv rannr li U—IPPD du 
Hci^LdEUT a| |d0 ^ n ]|..®P dlimi. 

Thi hrill^r nvlll ni^OUrc rEiisilin-i, upa^iL:r^. 

ImtHUirii bmtk, paricrmqf ind -WFrdr riH^Mfrii. 

KJAHC0U TV JlFPL^CFMfliri 

TvAp IlDriE/inLdl OidpuL lEaDdfnrmqFp hquf bEW 
In Iht .fPnncaF |in 4 id T^-' rEpliLTZHEiil 
■raBT|KnirTU| nilEk bj Slaiulyrd ^rpvnpforniiE 
OTp., ijSBD Elitan At^., ChHbr-y IB, IIL 
cpi A'-ELI? djlil A^LlFi, bpipnail 

301 jecdlcEnKiib nf nnil# iwJ iii Fch£iJifi bdnd'a 

TV Fecnifn 

A IHuiLjaEcd nirnlpit. VUiIIkIh 

DD] J7^ ipicb jSal^lIri ifiiKlFkdLEMd uud pbKca 
4n ul 1~V Hrllifi^ninJi, Ji ^yallqhV. 


ilACH 

A brmECllhi^llf stud rsla^, tbi ^97‘!TA, 
fr^udaci n^iu. j n^q^rd -MU b-riiu a 

nvl^l IdCallnA ijiii aad K|L^T-lo-niEtl! dn 

Ihp -pltu nlniy hii- bin hnilpacuJ b^ F^kH 

Efllj LaJ L*Etric. Co . IS AVilM BItJ.. 

W An^dii, CAli^ 

Relay ii niiiipuFd Willi I EiinlirL-KiiL 

dsTfa CM hCtd ui dotiJil^ 
lARlO# J/E6" AmlaclQ. rbli^ IE ID aA^Eda ie> 
MjrUva Sd{^. £rild 4ri ba UpuHa id winLoalanri- 
PGR Vlbr-UlM, IGa lECilarLliqn, Atuik 

ujd nahartiHi- Erpni |j||i l^rdy, kui^ dual, hiyh 
■ jbitpori lid falkb and lEKiperaburQ ppiEI 

ElCU 


ti.f. COMMUMfCATfOW JfH 
MJirUTURf rVlii 


JijnialiETi lijbtt fir mctllle miiiianidiEMikin anij 
iLrEEhFl iddin njniprqirn |wi b«tl dnluunEnF 
^]r Ihe iuba dlridOHih dF 'B 

Th* 1^^ ■CLridj'^ ja y hlffk Fl^qUE^IT ItALil 

LtkbIc 

Tubi I 1 IJ RLiU-faklvd ut A mc^KETf 

iwqpi Id WwIhlLUkF » yrnF pqnd^ 
□ r iHi-pfr i]^Cdei. 

Knt^ ipAvfi Ift fiJ or -tad- dr, wlCk tbe 
^■kr QUri'Edll iA 4 l]S1|;i ampn-a. Piil£; TdlLlXi 
Ia JW mnrniuni- 3ldA A mviiop* 

•tttd ibH- bULfi^ -t-jnn bata. MjnillJlin -Hldnl 
tilfc 1ka rr 


Utiai IE 3J4^ w}\\ 

li 


mihaULfm iliamElir 


MDio mFCfrrDit ert ifcriFMRS 

UullLufi ^liclTdii ITP* drjf rciJindb* far 
liiai tM-ipipLy IfiVE- bia inmumufd by lbt Rj.dld 
RacE^v C?-,. \rK,M Sr S^Dnll ^\H St., RrmUyii 
13r r^tft tdrliL ^uniLicr iXI, EVT^r ll 

rJJid i1 IIH V nr bTipnf irrd ID uaJ dr »rEpuL| 
F^nmb^r ]HI_ ib^ piitac ITPF, ir Twd m JH- i\t 
ln|p^ and Iw ni« dc irirtV.. Fur Liu um -1^ 
CnryinL 4'Plijta ii Uiually ntEl'i^lJ^ t^UE Ebt 
T4ctiBcri may 4pfi1kd irlhrT balF-wa-n 

Ijpl niEhiii 1nf 3|mir:si IWOiGEd. 


RirCHdlMAN JIrSVUTtfl 
MfT^LUC aUSHINCl 


Jniuhcfl rtlElillii ^Hidurl lajj^iai^ TVhlEb L/ta 
Uid bfr ^Edi-ldt pfTTtact^ aflipn dhrtaa^ qE 
»nlt InEwMng und d££>dEiib±L [riai&Ai, hifi 
bcfli ApnDUD«iJ Itf Lki SnFhnMEi weefIuiI 
fV*juiai Cuni._ aaflF tlHitTil Avt, HMkdv, 

r ''I'r' , U .FttILMkEU, t^r | pAjid n h 

l■idl^± UriiVMJU. ICaLal iHEq. ipa fafla i^aa ad 
EEur] Aamindn Tiril^anb iSkr bi|h 

nwArnlrjl HEEVh TbEEadi aEa Eref, clnm- 
rvl dlld. DH-Hliiirf. Inaulalln^ Ki" hlfl. nEbCi 

isle nreufib and rmlniE tr mctiLjtri. d^tp- 
rinq ipii I|. nrmmfaEl^- drtd Kualy -rirqiairmpd 
kA ihl HrEbtatUi lAlb. 

ATI -yiiin arp aj^frarrd by Ultd£nvrti±Pl^ T ih. 
nnitmki 




W^STOK low LiVfL 
APFEON 4H4irZM 

An. Euhpici. Model 7J&, iTpt b, ment^ 

^rer lew Irrtal ^carb iLF^Uln ^Llh a Eiuiimum 
uE dialiiilianzt □! |bnu iiruiLa, bap bHii i.n- 
nDlliK-«d by Elif WaRlqc Kk^LFiCal LlULhuaicAl 
Lurp, il^ ?Vl|Pi^ k|-Aet1 A-rn., Ni^arb- M. J. 

An^lyatr ilbip r-u4>ncP i;i| mJi* 

HliU lacME ciirr^pt dTtaQuHKiEa^ Tbc de ri- 
r:^na^ -Ip hIiJ l-? Ik an^enMlFy 10 iQ- kE- 

fVlEAin E db rtVFT Ibe rjnfl^ jD Li -t-J± -Jhn, 
nnil li 'Auhlr IUe t>3m|iarali'P^ dU lEDdlRfl On 
all -cummcin £i,rn«r dU'lillt fEe^nEnCida a^viFE 
5U tp 

tTnij a rcniliid nvruii WIlR iHdAl Frp.q.iRiidy 
and EEHiprfdlUrE dump^^btiEO., irhinb i| laid 
I* pidHnE mEaurrempr^ ^ iTPJ^imldlldii 5ftr 
i^EHdmilw iMfr lefly diairiKDci in Thp -pni- 
iE^E- dl v-'idr ambiiml mmDramurt- riniaiopi- 

n^i S-vall nr pppt ihJd in ImpedUldc of 
7MI0 dhinb, frliidtl i^ laid Lo -pErmil ill uie iii ^ 
briiUfinK d^^i^i ^ll'b i inlrnmuri' 4ii relJxi 

tHl O^IhT lina iiiui^mDrl ciini|inrani.^ Tq ii^i- 
Lirm, a ^-pJvfi i-#lEihlih| ild^iL tell¥rrlA Ebr 
Urilytit bo- i hinaEnaEir^ dh ^niiT On —EP 

to- d-U dbn- r^riKE 

Sheiipp IJ^IPD Td1ll M. Irid. IlLilU TGG- 
Hu^rdu^m In LB aaardrpii ind ifpiAnACi- 
EaniiFj frmr- U.IIJU «bmA ID LG ITtEifiLil^tra, 


iCA CONSOLITTJ 

A ikudld dimtnJ -EmiinliEia, laiipipdapi'.-pj EVD 
qy a:^tari;_ Bibicb jl SlUd DJ pdd'ft-.l arid^.di>c^f 
HcaJUI^f Sn yudiaiuninn and prnvIdinR' prp- 
kvEbi wIEhMn isn^rrupubM dE 
»»-ofTrni|, }fir Iiepil iTippinKEd lbt 

RCA ut^MfEnrinii' Pinduda EVpirJm^iid. 

Tbi EomiEtetu (e^J^ FckiiErcb eiiniiiE- 

Imii w{ tbr rnfbpi^l rplnr7 -W^lpr 4i«L1ElKi ID 
prr^i^ pfrvru. ttUlLiarldt and pli-Ut iuxdTtiL 
Ebd^yj df tnlcd in prEunn' rAainipLi. Ra^^ 
mr*r Idi r EDmpinbHi dliE-Hilildn- k*bkh bl 
Idw 4 Ihr lUn. Em lach niirtiE »cilr hi b 

:a1ilirD|wi iijr R, 4^ ppd IB au 


^HILCO fM CfNTJUL ITjirJOu UNJT 

A i^aHIbdl ililum nit Idr uac la FEd ladio- 
pbna< eDmmima^alfrinr iTlMuil '-n rbi 
dlld [i2 ^u I Be jYr tfitida Lu bcEii a-EE^-TantEd 
hy lha rbilra ■Ccvp.H Philaq^tlpbLii ]i, Fa. ^-qip- 
meriE Ehaiili dEi fuujited. on u lEbAdArd idir 
lalpphniii E'Elay Facb whl^ la bE.T^ad ai di^ 
bGEEdlll L» pd-znilt LJtiliE EUc tAiiipriibill Bvltaidd 
Fm- aaap- acrvii |q -ikp rfiiF nf |lia r^iiia. 

Thi- ^ronc Bdot Ji _ provided pliU 1 -A 

liHjdapEikiT and rndicatdir lanipi arq Inolt V 
31 Ehf- Wm% Ajp ih^rt l^iriE-r i lypimlt 
W ^rlcrfi fliedElllJdtie mmj ba eMA 

F>^ uricdiTiim ^ -Uia ±D In 44 haad, t5cra 

S I. chniaE nf a JB rr ^FUHTniL-trtBT, 

Si ilic L53 u ]-B] ae luHal. Ehi rucil Eianp 
nnLErr UEit|pcLl iq iQ -rabbi. Tra-qamibtqoa amplrrf- 
r^r«vvi;ie demUiHn iCMb^l la E-drRIiK ihe ud>£- 
vidlh nf Iranrmiruna -EiiTiia layaJ uid 

np-rtbpriy llmki 
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RCA SECnONAL CONSTRUCTION 
STATiON CONTROL CONSOLE 

A uoivcrsiil transmitUr control console, BTC- 
IA> ffiatoriivg; block typs construction, has been 
announced by JRCA. Up n> nine different 
types of biocki or sections may be selected and 
bolted loarethcr in various comoi'nalions lo form 
a console. 

Tl)C basic unit consists oi an audio control 
turret and an rf control turret mounted on tvo 
desk-type sections with removable end pieces, 
Oincr available units are a 90* desk section^ a 
TV control console, complete turret with blank 
panel, and a 45* wing turret with blank panel. 

console may he built in a straight line, or 
in JL or U formations. 

The audio turret of the basic BTC-IA FM 
console contains all mixing and switching facili- 
ties for up to six inputs, a seven-position 
selector switch for monitoring afl important cir¬ 
cuits, and individual bridging pads for equal' 
izing the level of the various signal sources. 



SfMPSON TV ANTENNA COMPASS 

A TV antenna compass, model 351, which takes 
the physical form of a pocket size meter con¬ 
nected by an insulation-piercing alligator clip to 
the video input of the esthede ray tube in the 
television receiver, has been announced by the 
Simpson Elcclfic Company, 5200-18 W, Kineie 
St,. Chicago, III. By an extension cord, the 
unit is carried to the antenna site. With a test 
pattern tuned in on the area’s weakest station, 
the antenna is then rotated for maximum deflec¬ 
tion of the TV antenna compass, foslrumcnt 
IS said to permit also peaking of the rf and 
oscillator sy.stems right on the station itself. 


CANNON CONNECTORS 

Redesign of the vlbrationproof series of AM 
type connectors anjd the addition of such fea¬ 
tures as radio shieljding, pressurizing and mois¬ 
ture-proofing, lias been announced by the Can¬ 
non Electric JOcvclopmont Co., 3209 Humboldt 
St,, Los Angeles 31, Calif. 

The ,'ieries, for the lime being, will carry 
the prefix of the AN shell (such as 08 or 06) 
with the letters AF for a complete number. 

Shell material Is aluminum alloy with Dural 
coupling nuts. Low millivolt drop contacts are 
copper alloy, silver plated. Standard AN-type 
layouts arc used bm are not interchangeable 
with other AN fittings. 

Tor further information, the hi-G-l bulletin 
IS available. 


Correction 

The article General Folded Dipole An¬ 
tenna Deeign which appeared in the April 
issue of Communications was a co-au* 
thot project and prepared by D. L. Wat- 
delich and E. J, Vredenburg^h, Jr., pro¬ 
fessor and assistant professor, respec¬ 
tively, of the Department of Electrical 
Engineering^, University of Missouri. 


/*flOJECTfON TV 



How the recently Hnnomiecd Nnrth American 
Pbillpa Froicigram fystzm operates: Ima^e on 
face of 2^^’ cri (in optical box at bottom of 
drawing) is reflected from concave mirror (Mt) 
Co the plone mirror which Is inolined et a fS* 
atidle. The irooge (hen posses throojih the eor- 
rector lon^ ond is folded by the cabinet mirror 
which projects the image on a viewing screen at 
upper (eft. Optical system is a modified Schmidt. 


TV Distribution System 


Tn the article on TV Distribution 
Sysiem for Laboratory Use by Joseph 
Fisher of Philco, which appeared in 
the February issue of Communica¬ 
tions, Figures 5 and 7 showed cath¬ 
ode-ray tube photographs of pictures 
produced by a flying s()ot video signal 
generator after passing through 1,000^ 


of RG6/U uncompensated and com¬ 
pensated coaxial line. Due to exces¬ 
sive white saturation in the multiple 
photographic processes necessary to 
produce a halftone plate, Figure 7 
failed to give a true indication of the 
quality of signal actually produced 


when using 1,000^ of compensated 
video line. The two ert views below^ 
in which photographic white satura¬ 
tion has been avoided, present a much 
more accurate representation of the 
two conditions as actually seen on the 
video monitor. 

Figure 7 

transmuted over I00(F of equalized eooxial line. 


Figure S 

Picture transmitted over IPOO’ of uncqualized coaxial line. 


Picture 



ALOHA 

Proudly swoeps the rain-cioud o'er the cliff 
Borne swiftly by !he wesfern gale 
While the song of lover's parting grief, 

Savdiv echoes amid Ihe flowering vale, 

Pave well to thee, farewell lo thee. 

The winds will carry back my sad refrain. 
One tonci embrace before we say goodbye. 
Unti! we meei again. 
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GRID DIP M£T£R 

TYm Ha, I M£UH CW METB* 
ki EEcnpoi^ anri cT]PipJ«f<4y 9 iIF oofilahqJ. 
Thi- aC lupp?^ Ei ai ih* ‘'hivTi- 

lyfM-. Thm Hrirvm kw 

ciri^titvd url^enn Ibi^h 

iML ha M£. wllki gHnsr^iHi -nnr l^pi 

pin wi ^Hrfirjr khIh far lm- wtth qpttkil 
-□ppetdhcp Lf^luclcn.. Irri*nuh lirwfhdl 
irvl|3- pvrrr^fh totfH-p D- p«u l^ Fbr DrrtvrYia 
rma nr-WB Bfli 


MAdN arphCC AWH f*^:TC^»1f 

MALDEN 

MASSACHUSETTS 


JAMES MILLEN 
MFG. CO,, INC, 


A^niohN^ Q:HMij>jaC4nowa wi]L highi- 
irt id serici gf p*[Kfe [o be [Krt- 
dcufed al the tvrst ^MHlEfihcnc^ at the PlV- 
tm ChftiHjtr d! thi IRE which will W 
h?s]d nil fiaiif infl dml 4th eX the Bil LiKh-c 
Hi>1d Toping K.J|fliuJ&l to te ‘Covered 
incEiKic ^ifChiEt CKnmTiraicetiDni oquip- 
lll-HiC, Aar Jiaviagtiffli ami trmJfir (Cistnor 
i^fEterns, Riiccr^a rlevcIgprucfiLi arid hlRb 
■fcDi.'td aiicrafC trandi, ^tc. Pr, 

L. ^veritL, r>aji of EJettriLa! Enppnccr-- 
I inii' -kt livs. UnL-v^rxil-F itf TIlL-nrii^i wj1| 
loaatinjiter pr the I^HiJlhfl K^s.dijlcd 
r« jMttt ^riL , _ Ur. V". K. Kwflrjflrin. 
vice preiidcnt end 1cthr>icnl cgnUJtant dF 
RCj^ LAVorlbCFria, Divifi^in oF RCA^ 
will reeei'^e the F^rnme rncdal liur- 
inff [|fce annul] AIEI; flunirtHtr rrtMtiicBr 
^Mhich hdd. bi ^wjmpscolit, Mlt4- 

rttlfbue ttiK Eittcr part CrF Jyiht ^ . Sp*- 
cu! lype? flf tfrhvialiln. et|^hJrncuL. whiitb 
illdudi micrawasre refleccou^ nrnl TnMnti, 
aJlrjRfTtil trithodv Ahd daULa arxl oiie-rtftin 
tflcitrdt JijhtmK lytte™. iwir tebp 
minuF^cr^iTtd tJy TelivutDa ApiaocJHtt], 
llie-H gC il;hich Cafit. Eal] Ediljr ii Pfrai- 

Jent, will be diitribiMed hy RCA, 
GwTHTijfnthnK- nn a TEccnfli b^gfitied tcle^ 
viuon erfUip^Pent StindardLiina' ptOgicftin, 
J|, K_ PdfipelE, TRA jiFexy ojid chief er*- 
’ rarer -oF WOR, ilcdDrcij reMlllly tbjl 

ht will triiiR thu Fnct 1o (tic aHffition 

; qf tire CRffJnetrbLir aE T'BA ba 

I I Il3t itepa can br takci to flsindp rdti?, 
hMO. drnjilFfr ami adze^aHea and. ilitft 
rPilie (fltCrdiLuiiCcibilliy gE irun^itint^uT^E' 
"UrcdiKtj DMabSe. ._ . TIhr Jrtaifdtnflni 
I dtvieiiSj] dF Alien Bu DoJi^iiht LahaiiieariE:^ 

I liayn pidilislifd p _A?.W (dlUEprl crf dteir tfl 
. IXKikkt tiIdJCknl 'T'jbe C^ihajr ifrav 'Tii^v 
af\d fr^caJ ^^PC«-^?It'*iij. Allen B_ 

I DvMpiTh preiry dct Aden ft. l^Mciir Lull! 
pjirKvnc^- rteeHtly -tlbt iJie rwke af the 
1S0P4 pirtunt lube Ibk been rc- 
diKed lb £5^7:n]' ajtd Ihe 1^" IZTF4 re< 
duced to *3^.75 , Df. HaWay.C. 
R^lfc^JlhT- furmer illrnctar ^ Wtitmg-- 
kuur lunp tnd mbe rei«.f!chi iil&d re¬ 
cently. .. . Clireocr Tduw it ik>^ 1k^ 
ttT ihc wiRpiecpinR dcpirlJhrfit! fsJ KGVD, 
hflaHiulft. He ^'aa formerly 

writh K30D uE ^racncer.^ Inwa. . . . E^dci 
D plil ip iHw e^icF op Bf KCiVO. H . 
.ArthLn~ P. Gnrter hu Ihch rnmed wOrki 

mnnHficr of iht Wtrfwit Ebeirk nlautn 
in Tanaujuidi, A lleri'kmii and Kew York 
'City . - . Hcnrn- CrivisJitaii, F-a^'merlv dt- 

iTocEot dF hiTnj»Hr-3<i dperilutcib ih 

|hte become director oF building and! 4^:rtt- 
lErucEicm. CfnEnmin wdL DcotmLie tg pi|> 
DCfvipt TV &Yiil icdinicaJ buildlnp; of^r- 
alHKiK and. plant c^nifructimL . W lb' 

WsHfl, vF« ntetldeiii m diarftc oE RCA- 

eiipriracdinn hc^dncti depnit^n^t, wai 
h™t In * irf i^fTfttre iltd EecnUy 

mmll>^ fiTim the curr-Eult nlaii of the 

[ludijBtna] Collcfft £w Itic Aitncd FoEtea 
jhl CAMldCrk. J.^ rccefitly. _ . .. The 
seventy-Sve paxsoiirer Amrrica 

Ilj naof ^uip^rd v^lth A K-flSkritC efncrcoth- 

rilurklCBtM;n& lor USE Eiv the 9bLp''^i 

throe-man crew .prad Ewo Blfii^ardcAi^. 

L . . Iflctornla. tnc.. han npened a new 
rCKJ-hril kh In f^4^oeidj£, Ari^nna.. whLcfi 
will concern itseFF cmdus^valY to flCc- 
tronir refun^h nrv m-jliuTy Fields^ The 
hkh will be utidtT iiw dii^ctpnn of Dasilcl 
Nnlbler drrerEcr of rEMa.rc5i and vice 
cr^ident i|i charge oE comniunicatLeiELE, 
oE the ^MrtiuiinkAtions decEronki 
dEvLuiKi, McEornlfL Dr. An^i A. Tte- 
e-ldi lia& bm ua;iiicd chief AnR^iicef and 
U^arnJ Toam:i4.d nf the ijli 
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• The G-E Type 715-A Direct-Current Amplifier 
was designed particularly for operation with the 
Esterline-Angus 5-inilliampere recorder to be used 
as a calibrated recording voltmeter. With appro¬ 
priate selection of built-in input resistances the com¬ 
bination also is a recording milliammeter or micro¬ 
ammeter. j 


SPECIFICATIONS 

RANOEi Four switch selected calibrated ranges 
supplying 5 m-a linear output in recorder 
circuit for input voltages of O.lj 0.2, 0.5, and 
1.0 volt. 



The amplifier can be used in automatic process 
control circuits where its output operates relays to 
control the device which feeds the input of the ampli¬ 
fier. It may be operated from frequency meters, 
sound and vibration measuring equipment, photo¬ 
electric cells, resistance strain gauges, resistance 
thermometers and other similar devices. 

The Type 715-A D-C Amplifier has high gain, 
operates from an a-c line, is very simple to use, re¬ 
quires practically no attention, can be used for very 
long periods for continuous recording, is exceptionally 
free from effects of line voltage variation, and has a 
wide ran^ of built-in input voltage and resistance 
combinations. 


ACCURACYt Approximately 1% as a calibrated 
voltmeter. 

iNPUTi From 100 ohms to 10 megohms, in 
powers of 10, to adjust input resistance and 
permit use of instrument as calibrated milli- 
voltmeter or microammeter. Short- and open- 
circuit positions on selector switch. For over 
one volt input variable gain control provided 
to adjust voltage to desired value. Input 
resistance is then about 150,000 ohms. 

GRID cURRENTi In input circuit 'is less than 
0.002 microampere. 


1 



Full-scale output has been made 5 milliamperes to 
operate the 5 m-a recorder. This full-scale output can 
be obtained on calibrated ranges from input voltages 
of 0.1, 0.2, 0.5 and 1.0 volt. The input r^istance can 
be varied between 100 ohms and 10 megohms in 
powers of 10 by means of a panel switch. 

The amplifier is supplied either in a cast metal case 
to match the Esterline-Angus recorder, or ih a wal¬ 
nut cabinet. 


OUTPUT crRCUiTt Designed to operate 5 m-a 
meter on panel, or Esterline-Angus 5 m-a 
recorder. Provided with compensating resis¬ 
tance to match external device to normal 
resistance of 1,000 ohms. 

TYPE 715-AE D-C AMPLIFIER 

(Metal Coie) .$345.00 

TYPE 715-AM D-C AMPLIFIER 

(Walnut Cobihot).$300.00 



GENERAL RADIO COMPANY tsssA 

SO West St., New York S 920 S. Michigan Avc., Chicago 5 1000 N. Seward St., Los Angeles 38 
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